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. .  .Trends.. . 

As  Gleaned  From  This  Issue  of  “Electrical  World” 


►►A.I.E.E.  Tackles  Problems 

Solutions  of  overhead-line  and 
cable  problems,  selection  and  ap¬ 
plication  of  electronic  tubes  in  in¬ 
dustry,  reduction  of  noise  from 
electrical  equipment,  new  develop¬ 
ments  in  illumination,  welding,  and 
communication,  losses  in  induction 
motors,  requirements  of  technical 
education  were  topics  discussed  at 
the  A.I.E.E.  winter  convention  this 
week.  While  all  of  the  52  papers 
were  circulated  among  the  entire 
membership  in  advance  of  the  con¬ 
vention,  the  subsequent  discussion 
of  these  papers  is  equally  interest¬ 
ing.  In  this  issue  we  have  at¬ 
tempted  to  summarize  the  most 
significant  comments  so  our  read¬ 
ers  can  benefit  by  their  immediate 
application  to  problems  in  hand. 

►►Private  or  Purchased 
Power? 

Both  private  generation  of  power 
and  purchased  power  have  a  place 
in  industry  as  a  whole,  although 
the  first  source  is  often  chosen 
when  it  has  no  economic  justifica¬ 
tion.  There  should  be  no  argu¬ 
ment  over  which  should  be  used 
if  all  the  factors  involved  in  each 
plan  are  carefully  considered  and 
weighed.  It  is  the  indifference  to 
sound  accounting  principles,  or 
lack  of  knowledge  thereof,  that  has 
led  so  many  industrials  astray  in 
their  decisions.  Even  those  indus¬ 
tries  which  have  waste  heat  avail¬ 
able  or  which  have  large  needs 
for  process  steam  are  not  always 
justified  in  generating  all  their 
power,  as  evidenced  by  the  fact 
that  many  purchase  more  than  they 
generate.  Considering  just  one 
group — the  brewing  industry — Gil¬ 
bert  Wilkes,  consulting  engineer, 
presents  in  this  issue  some  obser¬ 
vations  from  his  experience  with 
pre-prohibition  and  prohibition 
breweries.  The  principles  involved 


in  the  decisions  should  be  of  value 
to  utilities,  industrials,  consultants 
and  equipment  manufacturers. 

►►Most  Precious  Asset 

Seemingly,  the  most  precious  pos¬ 
session  of  utilities — public  good 
will — has  flown  out  the  window  to 
be  captured  by  public-ownership 
advocates.  How  are  we  to  win  it 
back?  That  is  a  question  the  presi¬ 
dent  of  the  Puget  Sound  company 
has  been  asked  to  answer  in  this 
issue,  because  he  was  engaged  to 
rectify  this  situation  for  his  com¬ 
pany.  He  offers  no  magic  formula, 
but  some  sterling  principles  funda¬ 
mental  to  the  solution. 

►►Electronics  in  Power 

Electron  tubes — glass  and  metal, 
vacuum  and  gas — have  found  many 
jobs  on  power  systems.  But  they 
have  not  moved  as  fast  and  as  far 
as  was  predicted  for  them.  The 
jargon  of  the  radio  engineer  was 
foreign  to  the  language  of  the 
power  engineer  and  it  has  taken 
time  to  overcome  that  obstacle. 
However,  one  system  has  made 
much  progress  with  electronic  de¬ 
vices.  Its  experience  is  told  to 
prove  that  it  has  found  uses  for 
such  devices  and  sees  many  more 
applications  ahead.  That  holds 
for  tubes  that  handle  small  cur¬ 
rents  like  their  radio  progenitors 


Coming  Issues 

Among  topics  which  will  he 
discussed  hy  authorities  in 
future  issues  will  be:  Use  of 
electron  tubes  in  power  sys¬ 
tems,  meter  trends,  rural  aid 
to  recovery,  and  fixing  trans¬ 
mission  counterpoise  lengths. 


or  large  ones  like  their  immediate 
rectifier  ancestors. 

►►Unemployment  Reserves 

Judging  from  the  extent  to  which 
various  state  legislatures  have  taken 
up  jobless  relief,  and  President 
Roosevelt’s  announced  program, 
business  and  industrial  organiza¬ 
tions  are  going  to  be  forced  to  shoul¬ 
der  more  of  the  financial  burden  in 
the  future.  Whether  they  like  it 
or  not,  utilities  will  be  included 
with  other  businesses.  If  busi¬ 
ness  executives  can  devise  some 
financially  sound  plans  which  pro¬ 
tect  employees  from  unemployment 
during  depressions  and  old  age, 
there  is  less  likelihood  of  having 
unsound  procedures  crammed  down 
their  throats.  Henry  C.  Has- 
brouck,  who  discussed  the  subject 
last  fall  before  New  York  State 
utility  executives,  was  asked  to 
present  his  viewpoints  on  it  in  this 
issue. 

►►Recovery — How  Fast? 

Periodic  reports  on  energy  output 
are  not  “just  figures.”  They  an¬ 
swer  questions,  indicate  trends. 
Lately  they  have  been  saying, 
“Look  ahead.  Loads  are  piling 
up.  Records  are  breaking.”  What 
next?  How  far  has  recovery  pro¬ 
gressed?  How  fast  are  we  going? 
Where  is  improvement  strongest? 
In  this  issue  the  latest  available 
data  on  utilities’  revenue  appear. 
Energy  sales  are  analyzed  by  geo¬ 
graphical  regions  and  classes  of 
users.  Sales  of  equipment  to  util¬ 
ities  and  users  of  their  services 
and  activity  in  the  contracting 
field  are  intimately  connected  with 
trends  in  utility  revenue.  Activity 
in  the  utility  field  is  an  excellent 
barometer  of  business  in  general. 
Watch  the  bi-monthly  reports  in 
Electrical  World  on  various  con¬ 
ditions. 
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GENERAL  O  ELECTRIC 


Have  You  Considered  the  Money-saving 
Advantages  of  Metal-enclosed  Switchgear? 


Here  They  Are: 


1G-K  metal-enclosed  switchgear  is  assembled  and  adjusted  at  the  factory. 

Installation  is  merely  a  matter  of  connecting  the  cables.  Your  installation 
cost  is  reduced  to  the  minimum.  Your  engineering  costs  are  eliminated. 

2  There  is  practir’ally  no  tie-up  during  installation.  G-E  metal-enclosed 
switchgear  is  a  finished  product,  ready  for  use  when  you  receive  it. 

3  Small  floor-space  and  headroom  requirements  and  enclosed  construction  en¬ 
able  you  to  place  G-E  metal-enclosed  switchgear  almost  anywhere.  This 
flexibility  often  permits  a  more  economical  use  of  available  space. 


Our  s|)ecialists  will  he  glad  to  send  you  additional  information,  or  to  discuss 
this  equipment  with  you  and  make  recommendations  for  your  plant  or  station, 
(ieneral  Electric,  Schenectady,  N.  Y. 


HERE  ARE  TYPES  OF  SWITCHGEAR  THAT  ARE  SHIPPED  ASSEMBLED: 


2.  Metal-enclosed  units  for  light-duty 
distrihution  circuits. 


1.  Metal-clad  switchgear  an<l  ciihicles 
for  the  control  and  protection  of  ma¬ 
chine  and  fe<Mler  circuits. 


3.  Enclosed  air-circuit-hreaker  lM>ards 
for  industrial  service  and  low-voltage 
distribution. 
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A  United  Front  for  Business 


Heads  are  up  in  the  electrical  industry. 
There  is  a  clear  realization  that  the 
political  attacks  on  the  utilities  have 
crystallized  into  the  old  question  of  public 
versus  private  ownership.  This  has  been 
settled  favorably  before,  and  will  be  again 
when  the  public  examines  the  facts.  The  new 
political  approach  to  the  utility  business  is 
bringing  about  its  own  downfall  and  the  facts 
about  these  political  projects  carry  their  own 
prophecy.  The  industry  at  last  is  turning  its 
attention  to  markets  instead  of  to  Washington 
and  many  plans  for  aggressive  action  are  in 
process  of  formulation. 

A  glance  at  sales  results  this  past  year 
shows  some  great  achievements  and  attests  the 
soundness  of  plans  to  go  after  more  sales  with 
a  united  industry  front.  Market  expansion  is 
the  road  to  industry  prosperity  and  can  be  made 
the  spearhead  for  general  national  recovery. 
The  farm,  the  home,  the  factory  and  all  other 
markets  are  ready  and  receptive  to  sales.  The 
government,  as  well  as  the  industry,  is  promot¬ 
ing  the  idea  of  more  electrification.  The  indus¬ 
try,  however,  with  the  co-ordinated  and  organ¬ 
ized  effort  of  all  branches  and  all  individual 
enterprises,  is  the  agency  to  bring  this  about 
rapidly  and  also  economically. 

There  is  no  vital  economic  sig¬ 
nificance  in  grandiose  plans  for 
building  uneconomical  hydro 
projects,  for  constructing  long 
transmission  lines  or  for  dreams 
of  carrying  rural  lines  to  all 
farmers  without  consideration  of 
their  incomes  or  the  costs  in¬ 
volved.  These  are  political  proj¬ 
ects  that  cost  the  taxpayers  money, 
but  they  are  not  fundamental  nor 
can  they  prevent  industry  progress 
under  private  initiative.  The  only 
real  problem  is  to  sell  more  serv¬ 
ice  and  more  equipment  to  existing 
customers  from  existing  stations 
and  lines;  of  making  a  buyers’ 


market  for  electrification.  Business  chances 
must  be  hazarded  in  prices  and  expenses  if  full 
benefits  of  any  sales  program  are  to  be  had. 
This  is  the  road  to  low  rates,  low-priced  ap¬ 
pliances,  public  approval,  increased  volume  of 
business  and  increased  profits. 

Recapitulation  of  the  sales  accomplish¬ 
ments  in  some  territories  during  the  past 
year  shows  what  may  be  done.  An  added  incre¬ 
ment  of  200  kw.-hr.  to  the  average  domestic 
customer  use  is  a  beacon'  that  has  been  lighted 
by  one  or  two  utilities  in  this  class  of  business. 
Large  increments  in  industrial  power  and  heat¬ 
ing  load  in  some  areas  shows  what  can  be  done 
in  all.  The  Better-Light  campaign  has  opened 
up  new  levels  for  lighting  accomplishment.  In¬ 
telligently  applied  sales  programs  can  cut  the 
“loss  customers”  in  the  domestic  class  15  to  30 
per  cent  in  one  year.  These  straws  of  accom¬ 
plishment  show  what  might  be  done  and  will 
be  done  when  the  industry  goes  to  work  in  the 
marketplace  on  a  national  scale  and  with  a 
co-ordinated  plan  developed  and  applied  by  a 
united  effort.  This  is  a  psychological  moment 
to  get  prosperity  through  action. 

This  industry  is  sound.  It  has  weathered  the 
depression  better  than  any  other 
industry.  It  has  opportunities  for 
expansion  unequaled  by  any  other 
industry.  It  has  had  vexations  and 
trials  that  have  had  an  exaggerated 
effect  upon  the  morale  of  its  lead¬ 
ership  and  it  has  been  slow  in  seiz¬ 
ing  upon  its  opportunities  as  a 
consequence.  But  this  stage  is 
passing  rapidly.  The  road  to  re¬ 
covery  and  prosperity  is  being 
swept  clear  of  the  rocks  and  drifts 
accumulated  in  the  storms  of  de¬ 
pression.  Industry  leaders  have 
regained  confidence  in  the  public 
and  in  their  industry  and  are  going 
forward.  With  organization  and 
a  united  front  they  cannot  fail. 


OUTDOOR  MOTORS  CUT  REFINERY  INVESTMENT 

Union  Oil  Company  at  Oleum.  Calif.,  saves  outlay  for  building  to  house 
a  new  unit.  Standard  inclosed  motors  also  reduce  the  explosion  hazard. 
Operating  reliability  supported  by  underground  distribution.  Close  super¬ 
vision  and  centralized  operations  made  possible  by  remote  control. 


Practicality  Dominates  A.I.E.E. 


FOR  SCOPE,  FORESIGHT  AND  PRACTI¬ 
CALITY  the  A.I.E.E.  convention,  last  week,  has 
hardly  been  excelled  by  former  programs,  dis¬ 
cussions  and  opportunities  for  intimate  con¬ 
ferences  of  that  organization.  New  develop¬ 
ments  and  practices  in  transmission,  better 
utilization  of  transformer  capacity,  application 
of  electron  tubes  in  industry,  reducing  noise 
from  electrical  equipment  and  requirements  of 
engineering  education  represent  just  half  of 
the  topics  covered  by  the  twelve  parallel  ses¬ 


sions.  But  for  interest  evoked  they  tcere  the 
dominant  topics.  Other  subjects— electric  ma¬ 
chinery,  communication,  welding,  cables  and 
induction  motors — were  covered  by  as  many 
sessions. 

All  of  the  52  papers  presented  have  already 
been  distributed  to  A.I.E.E.  members.  But  the 
major  comments  they  aroused  are  made  avail¬ 
able  here  in  condensed  form  as  being  the  most 
significant  reactions  to  the  topics  which  at¬ 
tracted  the  most  discussion,  pro  and  con. 


Transmission  Innovations 


E-ENTRY  of  d.c.  into  the  field 
of  power  delivery  at  a  distance 
is  merely  awaiting  a  chance  to  prove 
itself  economically  and  practically. 
As  a  matter  of  experimentation  well 
beyond  the  laboratory  stage  it  has  al¬ 
ready  established  its  feasibility  in 
technical  performance  at  15  kv.  Ex¬ 
pulsion  protective  gaps  have  pretty 
well  established  themselves  as  leading 
aids  to  draining  strokes  away  from  in¬ 
sulators.  One  item  left  just  a  bit  in 
the  air  was  the  certainty  that  lightning 
strokes  do  become  multiple  to  the  ex¬ 
tent  of  as  many  as  40  discharges  in 
I  of  a  second,  photographically  evi¬ 
denced  in  K.  B.  McEachron’s  paper. 

Lively  discussion  was  evoked  by  the 
paper  of  C.  H.  Willis  (Princeton)  and 
B.  D.  Bedford  and  F.  R.  Elder  (Gen¬ 
eral  Electric)  entitled  “Constant  Cur¬ 
rent  D.C.  Transmission.”  No  claim 
was  made  that  the  rectifier-inverter 
scheme  of  Thyratrons  and  Steinmetz’s 
monocyclic  mesh  was  destined  to  sup¬ 
plant  constant-potential  a.c.  transmis¬ 
sion,  hut  it  was  offered  as  something 
meriting  service  trial  because  a  3,000- 
hw.  circuit  has  functioned  successfully 
at  15  kv.  in  the  Schenectady  plant  for 
several  months. 

D.c.  scheme  has  merits 

Limitations  and  promise  of  the  in¬ 
novation  is  well  set  out  in  the  follow¬ 
ing  words  of  C.  \V.  Stone,  long  a 
promitient  advocate  of  direct-current 
transmission : 

One  'mlstanding  feature  is  that  for  the 
nrst  time  in  the  transniissicm  of  electric 
Pt'wer  (except  with  the  Thiiry  system),  full 
o>ntr(il  of  the  amount  of  the  power  flow 
“nd  its  direction  is  obtained.  As  the  system 
descrilit'd  is  a  non-synchronoiis  tie.  the  in¬ 


verter  is  always  in  phase  with  the  system  to 
which  it  is  connected  and  the  frequency  of 
the  system  can  be  like  or  unlike  that  of  the 
system  feeding  the  rectifier.  Major  disturb¬ 
ances  which  take  place  on  existing  systems, 
such  as  short  circuits  which  tend  to  pull  the 
system  apart,  cannot  take  place  if  this  sys¬ 
tem  of  transmission  is  used,  as  a  short  circuit 
causes  a  reduction  of  power  flow  over  the 
circuit  in  trouble — the  contrary  of  what  ex¬ 
ists  in  all  customary  systems. 

By  the  employing  of  the  monocyclic  net¬ 
work  the  circuit  automatically  adjusts  itself 
to  feed  a  load  of  any  lagging  power  factor. 
Losses  in  the  particular  tubes  used  in  the 
150-kw.  outfit  described  by  the  authors  and 
in  the  larger  tubes  used  in  the  3,000-kw.  out¬ 
fit  are  so  small  that  they  can  be  neglected. 

It  would  appear  that  this  system  of  trans¬ 
mission  is  particularly  applicable  to  under¬ 
ground  cable  installations. 

Except  for  large  blocks  and  long 
distances  direct-current  transmission 
does  not  compete  economically  .with 
alternating  current  in  the  opinion  of 
R.  E.  Hellmund  (  Westinghouse  I .  All¬ 
day  efficiency  is  also  likely  to  be  low  be¬ 
cause  losses  are  the  same  at  light  load 
as  they  are  at  full  load  because  of  the 
constant-current  characteristic.  Cost 
of  converting  apparatus  would  run 
high  on  systems  with  many  terminals. 

To  Philip  Sporn  the  circuit  appears 
far  less  severe  on  tubes  than  almost 
any  other  offered  in  the  power  realm. 
The  first  opportunity  for  application 
appeared  to  him  to  be  on  double-cir¬ 
cuit  construction  having  only  one  ex¬ 
isting  circuit  and  with  a  single 
conductor  run  in  the  idle  space  to 
establish  a  grouping  of  three-wire 
direct-current  circuits.  He  also  pointed 
out  that  the  electrical  system  would 
still  be  dominantly  alternating  current 
because  of  generation  and  utilization. 
Expulsion  tubes  have  nearly  solved 
lightning  on  alternating  current  lines. 


so  raising  direct-current  voltage  up  to 
.50  per  cent  of  flashover  would  con¬ 
tribute  nothing  in  this  direction.  Any¬ 
how  corona  formation  will  have  to  be 
studied  afresh.  None  of  these  uncer¬ 
tainties  detract,  however,  from  the 
credit  for  a  brilliant  piece  of  develop¬ 
ment,  even  though  it  does  not  neces¬ 
sarily  presage  an  era  of  revolutionized 
transmission. 

Middle  ground  between  doubting 
and  lauding  was  also  taken  by  H.  W. 
Eales  (Byllesby  ).  He  estimated  the 
potentiality  to  be  roughly  double  that 
of  alternating  current  under  compar¬ 
able  physical  factors,  but  had  misgiv¬ 
ings  about  communication  interfer¬ 
ence.  The  inherent  virtue  of  positive 
power  control  may  be  more  a  detri¬ 
ment  in  system  operation  where  paral¬ 
leled  lines  or  alternative  routings  are 
simultaneously  involved  in  energy 
flow.  Herman  Halperin  (Common¬ 
wealth  Exlison  I  mentioned  that  exist¬ 
ing  cable  joints  are  too  short  on  a 
leakage-creep  basis  for  d.c./a.c.  ratios 
of  2.5  or  3.0.  Lengthened  joints  might 
mean  lengthened  manholes. 

Expulsion  gaps  cope  lightning 

F^ossible  attainment  of  a  lightning- 
proof  line  at  reasonable  cost  was  what 
the  Sporn-Gross  paper,  “Expulsion 
Protective  Gaps  on  132-Kv.  Lines,” 
meant  to  E.  M.  Hunter  ((ietieral  Elec¬ 
tric  ) .  Shunting  of  surges  harmlessly 
to  earth  is  their  function.  Ability  to 
interrupt  short  circuit  and  restore 
service  in  a  minimum  time  of  one 
cycle  or  less  should  reduce  necessity 
of  complicated  relays  and  breakers 
and  of  duplicating  circuits  to  insure 
service  continuity.  The  cost  of  equip¬ 
ping  existing  lines  will  lie  between 
that  of  a  ground  wire  with  counter¬ 
poise  and  of  F^etersen  coils. 
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Attention  was  called  by  A.  M.  Op- 
sahl  (Westinghouse)  to  the  article  in 
the  January  19  issue  of  Electrical 
World  which  cited  the  efficacy  of  ex¬ 
pulsion  tubes  on  a  horizontal  circuit 
without  ground  wires.  K.  B.  Mc- 
Eachron  said  further  development 
should  shortly  confine  flashover  to  the 
inside  of  the  tubes  even  under  the  ex¬ 
treme  rain  conditions  cited  by  Sporn 
and  Gross.  He  went  into  considerable 
detail  to  show  why  the  expulsion  pro¬ 
tective  gaps  on  one  of  two  circuits 
offers  some  protection  to  the  other  cir¬ 
cuit  up  to  a  certain  limit  of  current. 
This  does  not  hold,  of  course,  if  it  is 
the  unprotected  circuit  which  is  struck. 

Are  lightning  strokes  multiple? 

Prof.  C.  F.  Harding  (Purdue) 
queried  whether  the  multiple  strokes 
reported  by  McEachron’s  paper  were 
not  really  surge  reflections.  He  found 
it  hard  to  reconcile  multiple  strokes 
with  any  accepted  theory  of  origina¬ 
tion  of  lightning.  Is  the  phenomenon 
of  the  nature  of  a  residual^  cloud 
charge  or  is  it  a  series  of  independent 


Magnitudes  and  durations  of 

recurrent  and  emergency  over¬ 
loads  that  can  be  cajried  by  oil-im¬ 
mersed  transformers  and  the  effect  such 
loads  will  have  on  the  life  of  the  units 
were  covered  in  two  papers  presented. 
Recommended  revisions  and  exten¬ 
sions  of  the  A.I.E.E.  transformer 
standards  were  presented  for  the  trans¬ 
former  subcommittee.  Still  another 
paper  at  the  transformer  sympo¬ 
sium,  by  P.  L.  Bellaschi  and  W.  L. 
Teague  (Westinghouse),  correlated  the 
strength-of-air  values  which  have  been 
obtained  with  various  shape  electrodes 
and  showed  the  effects  of  rod-plate  and 
sphere-plate  electrodes  when  subjected 
to  impulse  and  60-cycle  waves. 

Discussion  on  overloading  trans¬ 
formers  was  extensive,  some  attacking 
Mr.  Nichols’  paper  and  others  concur¬ 
ring.  L.  Wetherill  (General  Electric) 
emphasized  that  insulation  aging  from 
short-time  overloads  occurs  chiefly 
after  the  overload  has  been  removed, 
citing  an  example  in  which  the  loss  of 
life  was  forty  times  greater  during 
cooling  than  during  the  overload. 
Change  of  resistance  can’t  be  neglected 
in  calculating  hot-spot  temperatures. 
One  case  showed  29  degrees  difference, 
and  the  actual  temperature  mav  be  so 


charges  and  discharges?  W.  B.  Bu¬ 
chanan  (Ontario  Hydro)  raised  the 
intej'esting  question  whether  the  phe¬ 
nomenon  might  not  be  elucidated  by 
consideration  of  the  counter-emf.  of 
self-induction  of  the  discharge  path 
and  its  promotion  of  “side-slip.”  Er¬ 
ratic  terrain  should,  on  this  hypoth¬ 
esis,  tend  to  break  up  clouds  and  deter 
stroke  multiplicity. 

New  shielding  on  287 -kv.  line 

For  the  Boulder  Dam  line  a  new 
type  of  insulator  shielding  arrange¬ 
ment  was  reported  by  J.  T.  Lusignan 
(Ohio  Brass).  It  involves  a  “figure 
eight”  at  the  line  end  of  the  string  and 
simple  strap  horns  at  the  ground  end. 
These  are  shaped  to  avert  cascading 
under  3-microsecond  time-lag  flashes. 
For  dead-ends  the  conductor  jumper 
provides  shielding  on  the  lower  side 
of  the  string  and  the  loop  shield  takes 
care  of  the  upper  side.  The  high-speed 
(six  cycle)  relaying  and  switching 
makes  damage  to  insulators  unlikely 
because  the  arcs  will  migrate  little 
after  being  initiated  at  the  shields. 


high  after  a  30-minute  200  per  cent 
load  as  seriously  to  impair  the  insula¬ 
tion. 

W.  H.  Cooney  (General  Electric) 
questioned  the  dependability  of  aging 
as  a  sole  basis  for  determining  per¬ 
missible  overloads,  saying  that  an  in¬ 
sulation  may  become  brittle,  but  if  it 
preserves  a  separation  where  the  oil 
can  function,  the  original  dielectric 
strength  may  still  be  preserved.  Oxi¬ 
dation  of  the  oil  from  prolonged  high 
temperatures,  however,  may  impair 
dielectric  properties  long  before  se¬ 
rious  aging  of  insulation  takes  place, 
as  a  thin  film  of  oil  next  to  the  wind¬ 
ings  may  attain  copper  temperature 
during  severe  overloads.  Other  factors 
affecting  life  were  mentioned,  such  as 
type  of  winding,  vibration,  type  of 
overload.  He  favored  the  recom¬ 
mendations  of  Dann  and  Montsinger. 

On  the  other  hand,  F.  W.  Gay 
(United  Engineers  &  Constructors) 
commended  Mr.  Nichols’  recommenda¬ 
tions,  saying:  “From  the  operator’s 
viewpoint  it  is  the  best  method  of  cal¬ 
culating  from  load  duration  curves 
the  increment  of  transformer  life  that 
is  going  to  be  used  up  by  overloading. 
With  such  information,  which  has 
been  used  ten  years,  it  is  possible  to 


determine  whether  to  purchase  addi¬ 
tional  capacity,  install  cooling  devices 
or  accept  the  loss  of  life.”  Very  likely, 
he  declared,  nearly  all  specifications 
for  large  transformers  will  soon  re¬ 
quire  manufacturers  to  submit  data 
from  which  an  annual  hot-spot  devia¬ 
tion  curve  can  be  predicted  based  on 
annual  load  cycle. 

Philip  Sporn  (American  Gas  &  Elec¬ 
tric)  considers  Nichols’  recommenda¬ 
tions  too  conservative,  as  transformers 
which  operate  under  static  conditions 
should  have  greater  life  than  other 
equipment  giving  an  unequal  balance 
of  durability  in  system  components. 
Answering  a  comment  that  operating 
transformers  at  higher  temperatures 
would  reduce  efficiency,  he  suggested 
that  efficiency  has  become  a  fetish,  and 
that  changes  in  investment  and  oper¬ 
ating  expenses  be  reconsidered  to  as¬ 
certain  new  basis  of  economic  designs 
even  if  efficiency  is  sacrificd  to  get 
lower  unit  costs. 

Deterioration  of  insulation  is  largely 
due  to  oxidation,  claimed  H.  V.  Put¬ 
man  (Westinghouse),  and  insulation 
in  an  inert-air  transformer  has  been 
subjected  to  the  extremely  high  cop¬ 
per  temperature  of  175  deg.  for  two 
days  with  no  sign  of  deterioration. 
Other  units  of  this  type  have  shown  no 
insulation  deterioration  after  several 
years.  He  reported  use  of  tempera¬ 
ture-controlled  transformer  breakers 
that  allow  higher  copper  temperatures 
for  short  durations.  “Cannot  operators 
use  committee  recommendations  as 
well  as  Mr.  Nichols?”  he  questioned. 

Overloading  transformers  permits 
little  advantage  when  they  feed  under¬ 
ground  cables  which  haven’t  propor¬ 
tionate  short-time  overload  ratings, 
pointed  out  Herman  Halperin  (Com¬ 
monwealth  Edison).  For  example, 
in  the  case  of  some  100,000-kva.,  66- 
kv.  transmission  the  full-load  summer 
ratings  of  the  transformers  and  cables 
are  100,000  and  96,000,  respectively, 
whereas  the  one-hour  emergency  ratings 
are  140,000  and  110,000,  respectively. 
For  one  group  of  three-conductor, 
12-kv.  cable  a  two-hour  emergency 
rating  of  1 10  per  cent  full-load  rating 
is  allowed  following  full  load,  com¬ 
pared  with  125  per  cent  for  two-hour 
emergency  rating.  Cable  movement, 
sheath  stretching,  void  formation,  and 
maximum  copper  temperature  affect 
special  ratings. 

Permissible  loads  are  more  depen¬ 
dent  on  oil  temperature  than  ambient 
temperature,  declared  L.  C.  Nichols, 
who  warned  against  higher  oil  temper- 
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atures  than  80  to  90  deg.  Basil  Lan-  tee,  reported  J.  E.  Clem,  “but  it  was 
phier  (American  Gas  &  Electric)  urged  not  felt  to  be  either  a  safe  or  practical 
that  something  must  be  done  to  reduce  method  to  use  in  setting  up  standards.” 
costs.  .  Many  factors  alfect  life — vibration, 

Mr.  Nichols’  basis  for  determining  variation  in  quality  of  insulating  mate- 
permissible  overloads  was  carefully  rials,  sludge,  effect  of  temperature  on 
considered  by  the  transformer  commit-  dielectric  strength. 

New  Industrials  Tools 


Devotion  of  two  entire  sessions 
to  ten  papers  on  the  subject  of 
electronic  tubes  and  their  application 
in  industry  indicates  the  practical  im¬ 
portance  which  engineers  place  on 
these  developments.  Except  for  two 
papers — the  Thyratron  motor  and  the 
Ignitron  inverter — the  second  session 
was  devoted  to  such  practical  subjects 
as  the  ratings  of  industrial  electronic 
tubes  and  industrial  applications 
thereof.  Every  industrial  engineer 
should  find  material  of  value  in  the 
published  papers.  High  lights  of  dis¬ 
cussion,  which  follow,  indicate  the  re¬ 
action  of  the  audience. 

Wonderful  things  have  been  and  can 
be  accomplished  with  electron  tubes 
in  industry,  but  it  is  somewhat  of  a 


referred  to  some  new  applications  of 
cold-cathode  grid-glow  tubes  —  (1) 
closing  full-supply  valves  to  furnaces 
if  the  combustible  mixture  fails  to 
ignite  and  burn,  (2)  regulation  of 
sewage  level  in  tanks,  (3)  control  of 
moisture  when  making  paper. 

Need  of  better  factory  electricians 
was  voiced  by  Mr.  Stansbury  because 
many  of  them  are  now  easily  bewil¬ 
dered  if  anything  goes  wrong  in  elec¬ 
tronic  circuits  because  they  haven’t  fol¬ 
lowed  developments.  With  all  the 
excellent  unemployed  electrical  engi¬ 
neers  available  it  should  be  simple 
for  industrial  managements  to  correct 
this,  at  least  temporarily,  he  suggested. 

Some  of  the  practices  related  in  the 


Gulliksen  paper  were  questioned  by 
Mr.  Chambers  (General  Electric). 

However,  Mr.  Gulliksen,  in  closing, 
replied:  “Copper-oxide  rectifiers  are 
best  for  small  currents;  batteries  are 
favored  for  control  where  close  volt¬ 
age  regulation  is  required,  and  paired 
photo  tubes  can  be  used  for  register 
control  even  when  changing  from 
white  to  brown  paper,  as  the  compen¬ 
sation  is  easily  adjusted.”  He  also  de¬ 
clared  that  factory  electricians  are 
greatly  improving  their  knowledge  of 
electronic  application  and  that  sepa¬ 
rate  or  integral  tube-testing  sets  make 
it  easy  to  locate  any  troubles  that  de¬ 
velop  in  electronic  devices. 

Thyratron  motors  and  Ignitron 
inverters 

Two  very  ingenious  developments — 
the  Thyratron  motor  and  Ignitron  in¬ 
verters — depending  on  electronic  ac¬ 
tion  were  presented  in  published 
papers.  Mechanically,  said  R.  W. 
Wieseman  (General  Electric) ,  the 
Thyratron  motor  is  almost  the  equiv¬ 
alent  of  two  Y-connected  slip-ring 
units  connected  electrically  and  me¬ 
chanically  on  the  same  shaft.  One 


disappointment,  despite  extensive  uses, 
to  see  the  number  of  applications  fall 
so  far  short  of  possibilities,  remarked 
R.  E.  Hellmund  (Westinghouse) . 
Nothing  could  reduce  the  cost  of  tubes 
and  consequently  increase  the  extent 
of  application  more  than  limitation 
of  the  number  of  ratings.  It  would 
be  cheaper  for  users  to  accept  the 
next  higher  preferred  rating  above  the 
specific  rating  they  want  than  to  in¬ 
sist  on  “special-order”  tubes. 

Tolerance  on  electronic  tubes,  re¬ 
ported  C.  Stansbury  (Cutler  Hammer) 
is  only  half  that  for  electro-mechan¬ 
ical  devices,  and  he  believes  that  the 
tolerance  for  tubes  should  be  brought 
into  line  with  other  devices. 

Use  of  ambient  temperatures  as  a 
basis  for  rating  mercury-vapor  tubes 
leads  to  confusion,  declared  G.  H. 
Rockford  (Bell  Laboratories)  because 
the  degree  of  ventilation  changes  the 
ratio  of  this  value  to  the  condensed- 
mercury  temperature — a  more  impor¬ 
tant  value. 

Supplementing  the  papers  on  appli¬ 
cations.  R.  L.  Goetzenberger  (Minne¬ 
apolis-Honey  well)  remarked  that  proc¬ 
essing  industries  now  have  very 
effective  tools  with  which  to  solve 
production  problems,  including  color 
matching,  solution  control,  measure- 
*iient  of  smoke  and  the  temperature 
still  or  moving  hot  bodies.  He 
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By  E.  W.  RICE,  JR. 

Past-President  A.I.E.E. 

►  Dr.  WILLIS  R.  WHITNEY  [recipient  of 
the  Edison  Medal,  January  23,  1935]  is 
many  times  a  doctor — Sc.D.,  Ph.D.,  LL.D. — 
a  teacher,  inventor,  executive,  member  and 
past-president  of  many  scientific  societies, 
trustee  of  institutions  of  learning  and  a 
notable  chemist. 

His  greatest  achievement  has  been  his 
leadership  of  modem  industrial  scientific 
research,  best  exemplified  by  his  administra¬ 
tion  of  the  Research  Laboratory,  General 
Electric  Company. 

To  research  Dr.  Whitney  added  a  con¬ 
tagious  enthusiasm,  undaunted  courage  and 
insatiable  curiosity.  He  is  a  keen  but  kindly 
critic.  He  won  confidence,  disarmed  sus¬ 
picion,  dissipated  jealousy.  He  was  not 
afraid  to  surround  himself  with  great  men. 

Dr.  Whitney’s  first  “valuable  find”  was  the 
metalized-carbon  filament.  By  reference  to 
the  “Periodic  Law,”  he  prophesied  the 
superiority  of  tungsten  and  thorium. 

Even  after  he  became  director  of  research 
he  found  time  to  make  a  number  of  personal 
contributions,  discovering  that  the  positive 
electrode  was  not  an  essential  factor  in  an 
arc  lamp,  contributing  the  non-consuming 
positive  electrode  for  the  magnetite  lamp, 
discovering  the  effect  of  high-frequency  radio 
waves  in  producing  fever,  demonstrating 
their  usefulness  and  stimulating  the  medical 
profession  to  develop  their  application  to  the 
relief  of  human  ailments.  Under  his  direc¬ 
tion  were  produced  ductile  tungsten,  the  new 


R.  B.  Bonney,  vice-president  A.I.E.E., 
presenting  Edison  Medal  to  Whitney 

X-ray  and  cathode-ray  tubes  of  Coolidge,  in¬ 
ventions  of  Langmuir  in  high  vacua  and 
electronics,  the  gas-filled  lamp  and  atomic- 
hydrogen  welding. 
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unit  rated  at  4(K)  hp.,  4,000  volts  and 
installed  to  drive  a  power-plant  fan 
has  developed  an  over-all  efficiency 
ranging  from  83  to  90  per  cent  at 
360  to  620  r.p.m.  Besides  having 
wide  speed  range  and  high  torque,  it 
has  no  losses  in  resistors. 

Because  of  its  flexible  speed  with¬ 
out  sacrifice  of  torque,  it  can  operate 
on  a.c.  power  without  regard  to  syn¬ 
chronism,  may  he  useful  as  an  elec¬ 
trical  reduction  gear,  or  used  with 
high-speed  high-frequency  turbines  for 
propulsion,  although  large  enough 
units  have  not  been  developed  yet. 
declared  P.  M.  Currier  ( General  Elec¬ 
tric).  L.  Ludwig  (Westinghouse)  ex¬ 
pressed  the  opinion  that  at  the  present 
stage  of  development  a  large  market 
could  not  he  expected,  although  it  is 
applicable  where  it  will  do  work  not 
done  before. 

Philip  Sporn  (American  Gas  &  Elec¬ 
tric)  declared  that  until  now  no  motor 
has  excelled  the  d.c.  shunt  motor  for 
speed  control.  However,  he  had  in¬ 
stalled  a  400-hp.  Thyratron  motor  in 
one  of  his  power  plants  for  fan  drive 
and  will  report  on  its  performance 
later.  So  far  he  could  only  say  that 
it  is  simple  and  rugged,  although  he 
believes  the  distributors  should  be  in- 
<-losed  and  reduced  to  one  distributor, 
and  the  tube  life  is  still  undetermined. 
Reference  was  made  to  articles  on 
electronic  applications  in  the  power 
field,  the  first  of  which  appears  in 
Electrical  World  this  week. 

In  closing  this  discussion,  Mr.  Mit- 
tag  admitted  occasional  loss  of  grid 
control,  but  declared  the  unit  is  able 
to  run  through  “arc  backs.”  Tube 
cost  will  reduce  as  more  tubes  are 
used.  The  principle  is  not  economi¬ 
cally  applicable  to  motors  rated  as  low 
as  1  to  50  hp.  and  at  220  or  440  volts, 
because  too  many  tubes  and  larger 
currents  at  these  voltages  are  required 
than  present  Thyratrons  will  handle. 

It  was  reported  by  L.  Ludwig  (W^est- 
inghouse)  that  the  Ignitron  inverter 
can  be  made  to  ride  through  a  tube 
failure  if  the  next  tube  is  made  to 
“fire”  earlier. 

Comparisons  of  grid  and  Ignitron 
inverter  performance  aroused  some 
discussion.  Ionization  for  more  than 
250  microseconds  (5J  electrical  de¬ 
grees)  is  not  essential  to  operation 
of  the  grid  inverter,  declared  C.  C. 
Ilerskind  (General  Electric!.  Con¬ 
tamination  collects  in  the  cathode  re¬ 
gion.  so  it  is  better  to  place  the  grid 
in  jhe  anode  region.  More  than  90 
grid  rectifiers  have  been  installed,  he 


declared,  and  very  little  trouble  has 
been  experienced  with  the  grids,  espe¬ 
cially  those  of  graphite. 

Commenting  on  both  the  Thyratron 
motor  and  Ignitron  inverter,  R.  E. 
Hellmund  declared  that  speakers  have 
been  too  prone  to  withhold  difficulties 
with  new  developments  and  for  eco¬ 
nomic  reasons  many  have  dropped  out 
of  the  market.  He  declared  that  elec¬ 
tronic  motors  have  a  drop  equivalent 
to  that  in  a.c.  motor  brushes,  and  the 
life  of  tubes  is  limited,  so  they  do  not 
look  promising  economically  except 
for  wide  speed  range,  as  in  power 
plants.  As  propulsion  power  for 
steamships,  he  questioned  their  eco¬ 
nomic  applicability. 

Induction  motor  test  code 
is  circulated  for  comment 

Circulated  at  the  induction  motor 
symposium  (Thursday)  was  a  very  re¬ 
cent  “preliminary  proposal”  for  a  test 
code  for  polyphase  induction  machines. 
It  was  the  basis  for  a  lively  round¬ 
table  discussion  which  followed  the 
presentation  of  three  papers  aimed  at 
clarifying  the  obscurities  about  the 
causes  of  stray  losses  and  the  discrep- 


PROGRESS  is  being  made  in  re¬ 
sponse  to  public  demand  for 
quieter  living  conditions,  in  so  far  as 
electrical  equipment  is  responsible, 
according  to  the  symposium  on  noise. 
Since  the  Rochester  assembly  in 
May,  1931,  instruments  have  been  de¬ 
veloped  for  analyzing  and  measuring 
noise  and  steps  are  being  taken  to 
minimize  electrical  causes  as  well  as 
to  keep  the  dissemination  of  noise 
within  comfort  levels  through  design 
as  well  as  application. 

At  least  ten  persons  discussed  the 
papers,  opinions  differing  on  the  pre¬ 
ferred  method  of  measurement,  and  on 
whether  to  measure  the  total  energy  of 
noise  or  weight  the  energy  of  different 
tones  according  to  ear  response.  Har¬ 
vey  Fletcher  (Bell  Laboratories  I  sug¬ 
gested  that  differences  of  choice  may 
be  due  to  the  purposes:  (  1  )  Diagnosis 
of  causes  of  noise,  or  (2)  specifying 
noise  levels.  Among  other  persons  he 
favored  a  meter  network  for  weighting 
components  of  complex  noise.  He  re¬ 
ferred  to  a  socket-type  audiometer 
which  covers  the  oral  range.  Some 
speakers  favored  a  universal  basis  of 
reference.  A.  P.  Fugill  (Detroit  Edi- 


ancies  in  tests  to  determine  them.  The 
thermal-duct  method  was  proposed  l»v 
R.  E.  Hellmund  as  having  merit.  A. 
M.  MacCutcheon  questioned  the  ne¬ 
cessity  for  fractional  percentage  relmp- 
ment  in  efficiency  determinations  and 
favored  tolerances  to  cover  the  uncer¬ 
tainties  in  stray  loss  tests.  He  pointed 
out  that  improvement  in  fan  and 
centrifugal  pump  efficiencies  had 
prompted  the  new'  test  code,  but  that 
those  fields  were  looking  for  elimina¬ 
tion  of  discrepancies  of  several  per 
cent  and  not  fractions. 

P.  L.  Alger  acknowledged  the  difli- 
culty  in  bringing  efficiency  and  loss 
determinations  for  induction  machines 
to  parity  with  those  for  synchronous 
machines,  but  the  new  proposed  code, 
evolved  after  five  years’  study,  sets  up 
all  the  recognized  methods  of  test  and 
should  ultimately  clean  up  all  legal 
and  specification  uncertainties  between 
maker  and  buyer.  The  call  is  for 
critical  analysis  of  all  test  methods 
and  withdrawal  of  those  with  least 
reliability.  There  will  be  a  period  of 
adjustment  of  A.S.A.,  A.l.E.E.  and 
\.E.M.A.  requirements  as  the  refine¬ 
ments  progress. 


son)  declared  that  there  should  be 
separate  references  for  transformer, 
motors,  etc.  But  there  was  almost 
unanirrious  support  of  standardization 
of  measurements  so  they  will  be  com¬ 
parable.  Direct-reading  meters  were 
favored  by  many,  so  the  human  ele¬ 
ment  could  not  be  called  into  question. 
Purchasers  and  users  of  equipment 
seem  to  want  noise  meters  that  will 
enable  them  to  specify  the  amount  of 
noise  allowable  and  to  analyze  causes 
of  noise  so  they  can  be  minimized  or 
isolated.  Manufacturers  of  equipment 
seem  to  be  more  interested  in  meters 
for  aiding  development  work  and 
checking  products  before  shipment. 

Several  speakers  emphasized  that 
the  i7iajor  problem  is  to  reduce  the 
transmission  of  sound  through  struc¬ 
tures  in  contact  with  noise  producers 
and  to  prevent  resonance  of  surround¬ 
ing  structures.  Building  walls  transmit 
little  noise,  declared  L.  J.  (rorman 
(New  York  Edison  I  if  they  are  at  least 
50  ft.  from  transformers.  Core  \  ihra- 
tion,  which  is  chiefly  responsible  for 
transformer  noise,  can  be  redm  od  ex¬ 
cept  for  the  fundamental  and  'Ccond 
harmon'c  bv  lower  flux  densitio'.  hut 
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tank  vibration  is  not  so  predictable, 
says  H.  Fannell  (Westinghouse) .  Re¬ 
garding  the  discrepancies  in  noise 
ineasurenients  when  harmonics  are 
predominant,  Mr.  Fugill  says  these 
dwindle  in  importance  with  trans¬ 
formers. 

Manufacturers’  viewpoints  on  noise 

Personality  in  Engineering 


¥\TA1\GIBLES  were  brought  a  few 

degrees  nearer  to  the  tangible  in  the 
discussion  of  engineering  education. 
Epigrams  were  coined,  such  as  “prize 
the  doubt,”  “acquire  the  habit  of 
achievement,”  “very  few  homuncular 
calculating  machines  wanted.”  to  serve 
as  maxims  for  both  the  graduate  engi¬ 
neers  and  the  schools  which  produce 
them.  H.  W.  Bibber  (Ohio  State)  had 
asserted  in  his  paper  that  engineering 
dominance  was  essential  because  it  in¬ 
culcated  the  investigatory  attitude  and 
caused  one  to  look  at  all  tasks  as  prob¬ 
lems  to  he  solved  and  best  solved  by 
the  rigor  and  specificity  of  engineering 
methods. 

Alex  Dow  amplified  the  homely 
wisdom  of  his  paper  by  telling  how  his 
Detroit  company  is  operated  by  a 
council  of  fourteen,  ten  of  whom  are 
professional  engineers.  He  rated  as  a 
compliment  to  engineers  and  to  engi¬ 
neering  education  the  common  experi¬ 
ence  that  an  engineer  is  “grabbed  off” 
for  something  else  as  soon  as  he  has 
demonstrated  his  competency  as  an 
engineer.  He  prefers  the  adaptable 
j  type  who  is  willing  to  tolerate  “re¬ 
mainders  in  his  answers.”  Even  a  man 
who  makes  a  blunder,  and  knows  he 
has,  is  to  be  preferred  to  the  super¬ 


specifications  seemed  to  be  expressed 
by  Mr.  Fannell,  who  said  the  art  has 
not  progressed  far  enough  so  designers 
can  prophesy  the  amount  of  noise 
which  will  be  produced  and  how  far 
it  will  be  carried.  Therefore,  he  de¬ 
clared,  manufacturers  should  not  be 
held  to  hard-and-fast  specifications. 


cautious  man  who  maintains  an  invio¬ 
late  record.  Flexibility  in  organiza¬ 
tion  can  be  built  from  adaptable  men, 
especially  those  who  are  not  non¬ 
plussed  in  finding  before  them  a  mess 
of  materials  which  they  would  never 
buy  but  must  be  made  to  suffice  for 
the  job. 

Tempi^rament  and  adaptability 

Emphasis  was  placed  by  Thomas 
Spooner  (Westinghouse)  upon  the  in¬ 
fluence  of  temperamental  traits  upon 
the  success  of  engineers  engaged  in  re¬ 
search  and  development.  Lack  of  aggres¬ 
siveness,  want  of  ambition  and  neglect 
of  self-improvement  were  serious  short¬ 
comings  found  in  both  the  men  who 
were  retained  and  those  who  were  re¬ 
leased  when  curtailment  was  necessary. 
Ernst  Weber  (Brooklyn  Polytechnic) 
felt  this  feature  of  the  analysis  indi¬ 
cated  that  the  statistical  approach 
employed  amounted  in  itself  to  a  mis¬ 
application  of  engineering  principle 
to  the  social  science  of  personnel  rat¬ 
ing.  Likewise,  he  felt  that  engineering 
education  is  not,  as  Professor  Bibber 
claimed,  meeting  the  challenge  which 
L.  W.  W.  Morrow  had  thrown  into  the 
arena  in  his  Hot  Springs  paper  of  last 
June.  He  also  objects  to  making  the 


university  a  laboratory  for  resolving 
the  intangible  and  cultivating  the  im¬ 
aginative  qualities  of  technicalists. 

On  the  contrary,  P.  L.  Alger  (Gen¬ 
eral  Electric)  called  technical  imagi¬ 
nation  the  one  outstanding  test  of 
engineering  success.  He  likened  it  to 
the  ability  of  the  engineer  to  see  into 
and  through  his  problem  as  the  doctor 
envisions  the  skeleton  and  the  organic 
assembly  of  the  patient  who  stands  be¬ 
fore  bim  though  fully  dressed.  Such 
vision  is  an  urge  to  immediate  action. 
Measure  of  this  imaginative  faculty 
should  be  perfected  and  made  a  part 
of  every  test  in  graduating  and  select¬ 
ing  engineering  talent.  Alan  Howard 
of  tbe  same  organization  put  stress  on 
tbe  fact  that  “getting  things  done”  was 
an  inescapable  criterion  in  industry 
and  that  the  engineer  must  acquire  the 
habit  of  acbievement.  Colleges  must 
instill  this  spirit. 

Genuine  interest  of  the  engineering 
elders  in  these  problems  of  preparing 
the  young  mind  was  what  impressed 
Professor  Karapetoff  in  the  papers  and 
the  discussion.  His  attitude  is  that 
education  is  a  gymnasium  and  not  a 
restaurant.  In  rebuttal.  Bibber  agreed 
with  Dow  that  continuation  education 
should  follow  one  or  two  years  of 
practical  field  experience.  He  said 
Ohio  State  has  never  bad  any  better 
students  than  those  who  have  come 
back  lately,  because  of  declining  op¬ 
portunities  in  industry,  to  continue 
their  work  in  school  after  a  period  of 
practical  experience  in  the  field.  Mr. 
Dow  was  also  seconded  by  F’rofessor 
Beach  of  Brooklyn  and  H.  D.  James 
of  Pittsburgh  in  his  plea  that  history, 
psychology,  economics  a:id  com.nand 
of  language  be  given  more  prominence 
in  engineering  curricula. 
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Reserves  for  Jobless  and  Aged 

Principles  and  Policies  Looking  Toward  Greater 
Security  of  Workers  Through  Systematic  Provision 
Against  the  Hazards  of  Unemployment  and  Old  Age 


AFTER  the  past  five  years,  when 
/%  no  one  felt  sure  of  anything — 

*his  job,  his  government  or  the 
future  of  many  things  that  once  could 
be  predicted  with  a  fair  degree  of  ac¬ 
curacy — it  is  not  surprising  that  there 
is  such  a  demand  for  something  that 
will  assure  individual  security.  “Some 
way  should  be  found,  must  be  found,” 
it  is  asserted  time  and  again,  “to  make 
us  feel  reasonably  certain  that,  with 
the  exercise  of  ordinary  prudence,  we 
can  escape  complete  economic  disas¬ 
ter.” 

If  the  economic  worries  that  attend 
contemplation  of  death,  disability 
from  sickness  or  accident,  inability  to 
find  a  way  to  earn  a  living  and  in¬ 
ability  to  earn  a  living  because  of 
advancing  years  can  be  successfully 
alleviated,  the  prevailing  sense  of  inse¬ 
curity  will  disappear. 

There  is  only  one  way  to  protect 
against  the  economic  results  of  any  of 
these  hazards.  That  is  to  establish  by 
one  means  or  another,  during  periods 
of  relative  abundance,  reserves  for 
time  of  need.  Some  present  desires 
must  remain  ungratified  to  make  sure 
that  future  necessities  shall  not  be 
lacking.  Who  shall  make  the  sacrifice 
and  how  is  the  practical  question. 

Only  two  sources  of  insecurity — un¬ 
employment  and  old  age — will  be  con¬ 
sidered  here,  with  special  reference  to 
the  responsibilities  of  electric  and  gas 
company  managements  toward  their 
employees.  Caring  for  persons  who 
are  unable  to  meet  the  increasingly  se¬ 
vere  standards  of  a  competitive  age 
and  who  never  can,  in  the  best  of 
times,  really  earn  their  living  will  be 
passed  over.  Their  support  is  pri¬ 
marily  a  social  problem.  Managers  of 
industry  should  not  be  compelled  to 
maintain  incompetent  workers  on  their 
payrolls.  What  we  have  to  consider 
here  are  the  problems,  different  yet 
related,  of  the  reasonably  eflficient 
worker  who  cannot  find  a  place  to 
exercise  his  skill,  and  of  the  worker 
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who  has  lost  his  eflBciency  because  of 
advancing  years. 

Unemployment  is  a  problem  facing 
all  industries  and  all  businesses. 
Whether  or  not  industrial  leaders  be¬ 
lieve  that  they  should  assume  a  greater 
degree  of  responsibility  for  diminish¬ 
ing  or  spreading  the  cost  of  maintain¬ 
ing  those  unemployed,  but  capable  of 
work,  this  responsibility  will  be  forced 
upon  them  by  legislation.  At  least 
one  state — Wisconsin — has  already  en¬ 
acted  (1932)  a  law  compelling  unem¬ 
ployment  reserves.  Thirty  or  more 
state  legislatures  have  the  subject 
under  consideration.  The  President’s 
announced  program  very  definitely 
calls  for  federal  legislation  on  the  sub¬ 
ject,  although  the  precise  form  it  will 
take  has  not  been  revealed  up  to  the 
date  of  this  writing.  Secretary  of 
Labor  Perkins  has  said:  “Compulsory 
unemployment  insurance  legislation 

•“The  Hazards  of  Unemployment  and 
Superannuations,”  a  paper  presented  by  the 
author  before  the  annual  meeting  of  the 
Empire  State  Gas  and  Electric  Associa¬ 
tion,  discussed  this  subject  more  extensively 
and  included  an  excellent  bibliography. 


must  come  on  lines  of  broad  co-opera¬ 
tion  between  the  federal  and  state 
governments.” 

The  light  and  power  industry  cannot 
expect  to  avoid  a  responsibility  placed 
on  general  business,  but  it  should  not 
be  compelled  by  law  to  contribute 
more  than  its  fair  share  of  the  cost  of 
providing  reserves  against  unemploy¬ 
ment.  In  should  not  be  expected  to 
care  for  more  than  its  own  unemploy¬ 
ment  problem,  because  records  show 
that  loss  of  employment  in  its  ranks 
has  been  relatively  much  less  than  it 
has  been  for  manufacturing  industries 
generally. 

However,  since  this  industry  may  ex¬ 
pect  to  be  encompassed  by  legislation 
for  unemployment  reserves,  it  js  the 
part  of  wisdom  to  study  and  develop 
methods  that  will  be  most  effective 
without  working  an  unfair  burden  on 
utilities  compared  with  other  indus¬ 
tries.  The  principles  that  should 
govern  the  establishment  and  mainte¬ 
nance  of  such  reserves  are  clearly  and 
succinctly  discussed  in  the  U.  S.  Cham¬ 
ber  of  Commerce  pamphlet  entitled 
“Providing  Reserves  Against  Unem¬ 
ployment”  (June,  1934). 

Cost  to  industry  of  providing 
unemployment  reserves 

Considering  the  cost  of  protecting 
efficient  unemployed  workers,  there 
arises  a  question  of  the  division  of 
responsibility.  How  much  must  be 
placed  on  the  individual,  how  much  on 
the  employers  and  how  much  on  the 
government,  or  society  as  a  whole. 
The  English  system,  theoretically, 
shares  among  all  three  classes  the  cost 
of  laying  aside  reserves  in  good  times 
to  tide  over  bad  times.  Actually,  how¬ 
ever,  the  direct  burden  falls  chiefly 
on  taxpayers,  because  employers  and 
employees  failed  to  contribute  during 
their  periods  of  relative  prosperity 
enough  to  meet  their  share  of  the  cost 
of  supporting  the  idle  during  a  pro¬ 
longed  period  of  adversity.  No  plan 
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of  compulsory  unemployment  reserves 
that  has  yet  been  proposed  in  this 
country  offers  a  fund  sufficient  to  do 
more  than  carry  a  worker  at  a  much 
reduced  standard  of  comfort  through 
a  few  months  of  unemployment. 

Because  of  the  relatively  stable  em¬ 
ployment  in  electric  and  gas  utilities, 
even  through  depressions,  this  indus¬ 
try  can  build  up  reserves,  during  good 
times,  sufficient  to  give  unemployment 
relief  benefits  at  least  as  great  as 
those  proposed  in  any  bill  or  law 
so  far  introduced  or  enacted.  Pro¬ 
vided  this  industry  cares  for  only  its 
own  unemployment  problem  and  does 
not  have  to  share  the  total  cost  of 
general  unemployment  relief,  the  nec¬ 
essary  reserves  could  be  created  in  two 
years,  or  very  probably  in  one  year, 
by  setting  aside  not  to  exceed  3  per 
cent  of  the  payroll.  Thereafter  annual 
appropriations  to  maintain  the  reserve 
should  probably  be  less  than  1  per 
cent.  To  perform  its  functions  prop¬ 
erly,  however,  such  a  reserve  will  have 
to  be  something  more  than  a  segrega¬ 
tion  of  book  surplus.  It  will  have  to 
be  invested  in  the  most  readily  liqui¬ 
dated  assets. 

A  separate  plan  for  each  major 
company  or  operating  unit  could  be 
worked  out  with  regard  to  the  condi¬ 


tions  of  that  particular  unit.  A  good 
principle  to  follow  is  to  divide  the 
employees  into  several  classes  accord¬ 
ing  to  their  compensations  and  lengths 
of  service  and  apportion  the  benefits 
so  that  the  employees  in  the  lower- 
paid  classes  receive  a  larger  propor¬ 
tion  of  their  normal  pay  during 
unemployment  and  the  employees 
with  the  longer  service  receive  the  ben¬ 
efits  during  a  longer  period  of  unem¬ 
ployment. 

While  there  is  no  strictly  actuarial 
basis  for  computing  the  probabilities 
of  demands  on  an  unemployment  re¬ 
serve  fund,  any  company  can  obtain 
statistics  from  its  own  payroll  records 
showing  employee  turn-over.  By  a 
somewhat  tedious  but  simple  “trial- 
and-error”  method,  the  reserve  re¬ 
quired  for  different  assumed  benefits 
and  different  numbers  of  beneficiaries 
in  each  class  can  readily  be  calculated. 
One  method  of  setting  up  such  a  cal¬ 
culation  is  shown  in  the  accompanying 
table. 

A  large  part  of  the  cost  of  providing 
unemployment  relief  during  hard 
times  should  be  met  by  reserves  built 
up  by  industry  during  good  times. 
The  cost  of  creating  and  maintaining 
such  reserves  must  be  recognized  as  a 
legitimate  and  necessary  operating  ex¬ 


pense,  indisputably  entering  the  cost 
of  the  service  or  product  and  conse¬ 
quently  the  price  paid  by  the  con¬ 
sumer.  However,  we  must  not  delude 
ourselves  (although  it  is  unfortunately 
probable  thiat  much  of  the  uninformed 
talk  about  “unemployment  insurance” 
is  so  deluding  a  large  number  of 
workers)  with  the  idea  that  business 
can  accumulate  in  times  of  prosperity 
sufficiently  large  reserves  to  carry  the 
enormous  burden  of  unemployment 
relief  through  a  major  depression  like 
the  one  which  we  are  now  suffering. 
The  ultimate  cost  of  unemployment  re¬ 
lief  in  a  great  economic  catastrophe 
which  yet  stops  short  of  revolution 
must  be  met  by  the  taxpayer. 

Systematic  providing  for 

superannuated  employees 

Protection  against  the  hazard  of  loss 
of  earning  power  resulting  from  old 
age  has  increased  at  a  notable  rate 
during  the  past  few  years  by  corporate 
pension  plans.  It  is  quite  likely  that 
this  process  will  be  accelerated  by  leg¬ 
islation. 

It  is  often  argued  that  the  cost  of  a 
systematic  pension  plan  can  be  justi¬ 
fied  wholly  on  economic  grounds  and 
should  not  be  considered  primarily  as 
a  philanthropic  or  paternalistic  under- 


Suggested  Form  for  Estimating  Requirements  for  Unemployment  Reserve 

Classification  by  rate  of  pay:  Classification  by  length  of  serrice: 


A. 

Under  $2,000  per  year. 

Probationers,  less  than  six  months  (no  reserve) . 

B. 

$2,000  to  $3,999  per  year,  inclusive 

1. 

Over  six  months  but  less  than  two  years. 

C. 

$4,000  to  $5,999  per  year,  inclusive. 

2. 

Two  years  but  less  than  five  years. 

D. 

$6,000  and  over  per  year. 

3. 

Five  years  but  less  than  ten  years. 

4. 

Ten  years  and  over. 

The  total  of  column  (9)  is  the  estimated  maximum  amount  of  reserve  required  to  guarantee  full  unemployment  benefits  during  any  one  year  in  the  amounts  and  on 
the  assumptions  indicated.  Note  that  its  ratio  to  the  total  of  column  (3)  which  is  the  total  annual  payroll  (excluding  the  pay  of  probationers  with  lees  than  six  months 
service)  is  4. 4  per  cent.  Note  also  that  the  benefits  are,  at  least  for  the  lowest  paid  group,  considerably  above  those  usually  proposed,  and  that  the  assumption  as  to 
poMible  proportionate  reductions  in  force  are  believed  to  be  very  conservative  in  relation  to  electric  and  gas  company  experience. 


Classihcation 

No.  of  iilm- 

Average 

Total 

Percentage 
Who  Might  Be 
Released  in 

Total 

Weekly  Pay 
of  Released 

Benefit  Per¬ 
centages  of 

*  Amount  of 
Maximum 
Benefit  for 

Duration 
of  Benefits 

Amount  of 
Maximiun 
Benefits 
During  One 

ployees 

Annual  Pay 

Annual  Pay 

.\ny  One  Year 

Employees* 

Weekly  Pay 

One  Week 

(Weeks) 

Year 

(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

(9) 

A1 

1,400 

1,000 

1,400,000 

20 

5,385 

70 

3,769 

13 

48,997 

2 

2,100 

1,200 

2,520,000 

15 

7,269 

70 

5,088 

21 

106,848 

3 

3,400 

1,500 

5,100,000 

15 

14,712 

70 

10,298 

29 

298,642 

4 

2,700 

1,800 

4,860,000 

10 

9,346 

70 

6,542 

37 

242,054 

B| 

50 

2,500 

125,000 

15 

361 

60 

216 

13 

2,808 

2 

150 

2,800 

420,000 

15 

1,212 

60 

727 

21 

15,267 

3 

500 

3,200 

1,600,000 

10 

3,077 

60 

1,846 

29 

53,534 

4 

900 

3,500 

3,150,000 

10 

6,058 

60 

3,635 

37 

134,495 

Cl 

10 

4,500 

45,000 

10 

86 

50 

43 

13 

559 

2 

30 

5,000 

150,000 

10 

288 

50 

144 

21 

3,024 

3 

50 

5,200 

260,000 

5 

250 

50 

125 

29 

3,625 

4 

100 

5,500 

550,000 

5 

529 

50 

264 

37 

9,768 

D| 

5 

6,500 

32,500 

20 

125 

40 

50 

13 

650 

2 

10 

6,800 

68,000 

10 

131 

40 

52 

21 

1,092 

3 

20 

7,000 

140,000 

5 

135 

40 

54 

29 

1,566 

4 

100 

7,500 

750,000 

5 

721 

40 

288 

37 

10,656 

Totals 

11,525 

21,170,500 

49,685 

33,141 

933,585 

‘Percentage,  as  per  column  (4)  of  1/52  of  total  annual  pay  for  each  class,  as  per  column  (3), 
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taking.  Supporting  this  contention  it 
is  pointed  out  that  many  large  cor¬ 
porations  are  already  paying  large 
“concealed  pensions.”  Local  managers 
frequently  retain  on  their  payrolls  old 
and  faithful  employees  of  long  service 
whose  usefulness  has  actually  ended, 
hut  whom  the  managers  feel  unwilling 
to  dismiss  unless  they  can  assure  them 
of  a  comfortable  pension.  After  the 
adoption  of  a  pension  plan  the  payroll 
should  be  relieved  from  carrying  su¬ 
perannuated  employees,  and  it  is  con¬ 
ceivable  that  savings  from  this  source 
might  be  enough  to  offset  the  entire 
employer  contribution  toward  the  cost 
of  a  pension  plan.  However,  it  is 
doubtful  whether  such  savings  can 
ever  be  accurately  measured,  because 
managers  are  often  reluctant  to  admit 
that  they  are  soft-hearted  enough  to 
keep  on  paying  an  employee  for  ineffi¬ 
cient  service  because  of  faithful  service 
during  his  efficient  years. 

Unquestionably  the  existence  of  a 
well-established  and  secure  plan  which 
will  reduce  or  eliminate  the  hazard  of 
superannuation  does  make  for  better 
employee  morale  and  consequently 
more  efficient  performance.  Moreover, 
it  will  reduce  turn-over  costs  by 
strengthening  the  inducement  for  an 
employee  to  remain  in  service. 

Employees  should  recognize  that 
they  will  ultimately  pay  part  of  the 
cost  of  reducing  their  hazard  of  super¬ 
annuation  whether  or  not  they  con¬ 
tribute  directly  to  the  current  costs  of 
a  pension  plan.  While  an  employer 
may  undertake  to  bear  the  entire  bur¬ 
den  of  providing  retirement  annuities, 
it  will  be  found,  if  the  plan  is  success¬ 
ful,  that  consciously  or  unconsciously 
both  employer  and  employee  will 
come  to  look  upon  the  charge  for  pen¬ 
sions  as  compensation  for  service  in 
addition  to  the  weekly  or  monthly  pay 
envelope,  as  in  fact  it  is.  Employees 
will  willingly  accept  as  current  pay  a 
little  less  cash  if  they  can  be  convinced 
that  in  return  for  such  a  sacrifice  they 
will  have  achieved  a  greater  security. 

A  pension  plan,  if  it  is  to  be  any¬ 
thing  more  than  a  declaration  id  inten¬ 
tion  by  a  board  of  directors,  must  be 
acluarialiy  sound.  The  intricate  cal¬ 
culations  necessary  to  determine  the 
present  and  continuirig  cost  of  its  fu¬ 
ture  benefits  should  be  supervised  and 
supported  by  a  thoroughly  competent 
actuary.  It  is  surprisingly  easy  to 
underestimate  future  pension  require¬ 
ments.  and  in  most  cases  where  esti¬ 
mates  were  not  based  on  sound 
actuarial  calculations  the  companv 


eventually  either  had  to  abandon  the 
plan  or  materially  modify  it. 

The  immediate  out-of-pocket  cost  of 
providing  an  adequate  retirement  al¬ 
lowance  is  considerable,  especially 
when  it  is  necessary  to  provide  within 
the  early  years  of  a  pension  plan’s 
operation  funds  sufficient  to  buy  an¬ 
nuities  for  employees  of  advanced  age 
and  long  service. 

Great  caution  should  be  exercised 
in  using  other  companies’  experience 
as  a  basis,  because  differences  in  aver¬ 
age  age  and  average  length  of  service, 
and  to  a  lesser  extent  rates  of  pay, 
may  be  great  enough  to  cause  wide 
fluctuations  in  actual  annual  costs. 
Different  methods  of  funding  a  pen¬ 
sion  plan  may  also  result  in  materially 
different  costs.  However,  a  summary 
of  some  very  careful  actuarial  studies 
of  a  number  of  light  and  power  utili¬ 
ties  may  be  of  interest. 

Cost  of  pensions 

In  these  studies  the  normal  retirement  age 
was  taken  as  65  for  men  and  60  for  women. 
The  minimum  benefit  proposed  was  1  per 
cent  of  average  pay  for  each  year  of  service; 
the  maximum,  li  per  cent  of  average  pay 
for  each  year  of  service  prior  to  the  adop¬ 
tion  of  the  plan,  and  2  per  cent  of  average 
pay  for  each  subsequent  year.  Thus  an 
employee  retired  at  age  65  after  twenty  years 
of  service  (ten  years  of  which  was  before 
the  plan  was  adopted)  and  whose  pay  had 
averaged  $3,000  per  annum,  would  receive  a 
retirement  allowance  under  the  minimum 
proposal  of  $600  a  year  (20  per  cent  of 
$3,000).  With  the  maximum  benefit  (as¬ 
suming  that  his  average  pay  prior  to  the 
adoption  of  the  plan  had  been  $2,000  and, 
subsequent  thereto,  $4,000)  he  would  receive 
a  retirement  allowance  of  $1,100  a  year  (10 
X  1-1  per  cent  or  15  per  cent  of  $2,000  plus 
10  X  2  per  cent  or  20  per  cent  of  $4,000) . 
These  are  obviously  very  far  from  being  ex¬ 
travagant  pensions. 

For  a  company  whose  eniployees  had  an 
average  age  and  average  length  of  service 
approximately  at  the  corresponding  medians 
for  the  group  of  companies  studied  (say  an 
average  age  of  38  and  an  average  length  of 
service  of  nine  years)  the  costs  worked  out 
as  follows:  Minimum  />ene^/5  -first  twenty 
years,  5.3  to  8  per  cent  of  payroll;  there¬ 
after,  2.73  to  5.09  per  cent  of  payroll. 
Maximum  benefits — first  twenty  years.  9.42 
to  14.54  per  cent  of  payroll;  thereafter, 
5.46  to  10.18  per  cent  (»1  payroll.  The 
lowest  cost  figures  given  are  predicated  on 
the  assumption  that  the  average  age  of  the 
group  would  remain  approximately  constant. 
In  actual  experience  the  annual  cost  under 
this  method  of  funding  would  steadily  in¬ 
crease. 

Tbe  cost  of  providing  fair  but  not 
too  generous  pensions  for  a  normal 
group  of  public  utility  employees  will 
run  from  10  to  15  per  cent  of  payroll 
for  the  first  twenty  years  of  a  sound 
pension  plan  and  thereafter  from  5 
to  10  per  cent.  These  figures  include 
the  total  cost  of  annuities  which  may 
be  split  between  employee  and  em¬ 
ployer  in  any  way  agreed  upon.  It  is 


quite  usual  for  an  employee  to  agree 
to  contribute  from  1  to  5  per  cent  of 
his  pay  if  the  plan  is  soundly  devised 
and  properly  presented.  The  em¬ 
ployer’s  burden  can  be  materially  les¬ 
sened  by  general  employee  participa¬ 
tion,  which  can  usually  be  assured 
without  hardship  to  the  employees  or 
any  sacrifice  of  employee  good  will. 

In  calculating  the  cost  of  a  pension 
plan  it  is  frequently  desirable  to  in¬ 
clude  a  “discount  for  turn-over.”  For 
example,  if  a  relatively  large  number 
of  employees  leave  before  retirement 
age,  thus  forfeiting  their  right  to  anv 
pensions,  the  amount  set  aside  for  this 
purpose  may  be  applied  to  reducing 
contributions  for  those  who  remain  in 
service. 

Pension  plans  have  raised  the  objec¬ 
tion  that  they  discourage  the  hiring  of 
men  at  older  ages  because  the  pension 
cost  plus  their  current  pay  makes  the 
total  cost  of  their  services  uneconom- 
ically  high.  However,  that  is  a 
management  problem  which  can  be 
satisfactorily  met  without  any  real 
discrimination. 

When  an  employee  is  engaged  at, 
say,  50  years  of  age,  and  but  a  few 
years  before  the  adoption  of  a  sys¬ 
tematic  pension  plan,  the  allowance 
which  the  plan  will  provide  for  such 
a  man  is  likely  to  be  less  than  is  re¬ 
quired  for  any  reasonable  standard  of 
comfort.  In  one  specific  instance 
where,  because  of  local  conditions, 
there  happens  to  be  a  considerable 
number  of  such  employees,  the  case  of 
each  person  as  he  comes  up  for  retire¬ 
ment  is  investigated  and  the  pension 
to  which  he  is  entitled  by  the  terms 
of  the  plan  is  supplemented  by  an 
additional  special  appropriation  as  his 
need  may  justify. 

Conclusions 

In  my  judgment,  charges  to  create 
reserve  funds  for  mitigating  the  haz¬ 
ards  of  unemployment  and  superan¬ 
nuation  will  soon  be  recognized  not 
only  as  legitimate  but  as  absolutely 
essential  elements  in  the  cost  of  ren¬ 
dering  public  utility  service,  just  as 
the  cost  of  compensation  for  industrial 
accidents  is  now  universally  recog¬ 
nized.  It  will  be  the  part  of  wisdom 
for  the  electric  and  gas  industry  to 
study  these  costs,  equipping  itself  to 
bear  its  fair  proportion,  but  onl'  it* 
fair  proportion,  and  be  prejtarcd  to 
show'  that  any  charges  to  operating 
expense  which  it  makes  to  meet  such 
costs  are  reasonably  adequate  to  their 
purpose. 
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Tubes  on  Power  Systems 

Tliermioilic  Devices  Applied  to  Synchronizing,  Car¬ 
rier  (airrent  Relaying  and  Remote  Switch  Control 


By  PHILIP  SPORN  .  .  .  G.  G.  LANGDON 

American  Gas  &  Electric  Company,  New  York 


A  IS  EVALUATION  of  the  results 
/%  obtained  with  weak  current  elec- 
■L  ^tronic  devices  over  a  period  of 
fourteen  years  on  our  system  warrants 
the  following  conclusions: 

1.  Most  of  the  weak  current  appli¬ 
cations  have  proved  superior  from  a 
performance  and  economic  standpoint 
to  heretofore  existing  methods  over  a 
wide  range  of  operating  conditions, 
and  have  received  acceptance  as  sound 
practice  in  many  cases. 

2.  Vacuum  tubes  are  reliable,  easy 
to  maintain  and  replace  and  econom¬ 
ical.  In  weak  current  devices  they 
constitute  only  a  minor  factor  in  the 
maintenance  cost  of  the  equipment  of 
which  they  constitute  so  essential  a 
part. 

3.  Proper  application  of  weak  cur¬ 
rent  electronic  devices  on  power  sys¬ 
tems  can  be  made  beneficial  not  only 
from  the  standpoint  of  the  particular 
application,  but  from  the  standpoint 
of  the  experience  and  confidence  that 
they  give  the  designing  and  operating 
staffs  in  the  reliability  of  electronic 
devices,  thus  making  possible  the  ac¬ 
ceptance  of  heavier  current  devices, 
when  these  in  turn  offer  economic  pos¬ 
sibilities. 


Power  systems  are  beginning  to 
use  electronic  devices  for  the  sake 
of  their  properties  of  low  inertia, 
low  burden,  practically  instantane¬ 
ous  response,  amplification  and 
trigger  action.  Earliest  applica¬ 
tions  have  been  in  the  ‘‘weak  cur¬ 
rent”  field.  This  company  made 
use  of  tubes  as  far  back  as  1919 
and  has  therefore  had  extended 
experience  which  others  will  want 
to  know.  For  one  thing  the  main¬ 
tenance  of  tubes  is  easy  and  eco¬ 
nomical.  Subsequent  articles  will 
deal  with  carrier  communication 
and  with  uses  involving  the  higher 
energy  levels. 


50  internal  faults  were  cleared  satisfac¬ 
torily  by  the  carrier  relays  and  ap¬ 
proximately  150  external  faults  oc¬ 
curred,  during  which  the  lines  were 
held  intact.  Of  the  50  internal  faults, 
four  were  simultaneous  troubles  on 


both  circuits  of  a  double-circuit  tower 
line,  and  in  each  instance  breakers  at 
all  terminals  cleared  simultaneously  in 
less  than  twelve  cycles.  One  of  these 
four  involved  a  double-circuit  section 
with  a  tap-off  station  and  all  six 
breakers  cleared  simultaneously  from 
the  carrier-current  relays. 

During  the  eighteen  months  of  prac¬ 
tical  operation  two  important  carrier 
troubles  developed  which  were  not 
foreseen,  these  troubles  being  disclosed 
by  routine  checking  of  received  signals 
by  the  station  operators.  One  was  due 
to  a  variation  in  the  resonant  fre¬ 
quency  of  the  line  traps  during  cold 
weather,  caused  by  a  change  in  the 
capacitor  used  for  tuning  it.  Our  tests 
disclosed  that  this  trouble  could  be 
corrected  by  substituting  sealed  mica 
type  capacitors  in  place  of  the  oil- 
filled  paper  type  capacitors  originally 
used  and  trouble  from  this  source  has 
been  eliminated.  The  second  trouble 
occurred  during  heavy  rain  when  re¬ 
ceived  signals  fell  off  by  varying 
amounts  for  a  short  time,  but  soon 
returned  to  normal.  Investigation 
showed  that  this  was  caused  by  rain¬ 
water  splashed  up  into  the  protected 
gaps  {G,  Fig.  1)  from  the  under  side, 
shorting  them  out  for  a  short  period 
of  time.  This  difficulty  was  corrected 
by  increasing  the  gap  settings  and  by 


Fig.  1 — Carrier  equipment  for  relaving  (Elementary  diagram) 


Carrier-current  relaying 

The  .‘simplification  of  the  carrier- 
relay  scheme  and  its  practical  applica¬ 
tion  to  the  American  Gas  &  Electric 
Company  system  has  been  fully  de¬ 
scribed  in  two  previous  articles  in  the 
Electrical  World.*  During  the  past 
eighteen  months  fourteen  carrier-cur¬ 
rent  relay  installations  were  put  in 
operation  on  the  double-circuit  sec¬ 
tions  between  Philo  and  Fort  Wayne 
sectional  izing  stations  on  our  132-kv. 
j  transmission  system.  See  Figs.  1  and  2. 
i  Experience  on  these  carrier-relay 
■nstallalions  indicate  that  carrier  re¬ 
laying  is  reliable  and  effective.  Dur¬ 
ing  this  eighteen-month  period  about 

10,  1932,  page  332,  and  Oc- 
28,  1933,  hage  556. 


Tran.smitter  circuit  consists 
of  a  master  osciilator  of 
adequate  frequency  stability 
driving  a  power  ami)lifler 
which  delivers  about  6  watts 
of  radio-frequency  to  the 
transmission  line.  Receiver 
uses  two  tuned  circuits 
working  directly  into  the  de¬ 
tector  or  relay  tube,  sensi¬ 
tivity  and  selectivity  being 
adjustable  wdthin  limits.  De¬ 
tector  is  normally  biased 
l)elow  cut-off  and  other  ad¬ 
justments  are  made  to  pro¬ 
vide  adequate  margin  in 
each  installation.  The  line 
trap,  tuned  to  the  carrier 
frequency  used,  serves  to 
make  carrier  transmission 
substantially  Independent  of 
switching  or  fault  conditions 
outside  of  the  protected  line 
section.  The  most  recent  re¬ 
lay  equipment  being  installed 
uses  four  type  48  tubes,  with  a  push-pull 
output  arrangement  capable  of  delivering 


about  5  watts  at  125  volts  plate,  15  watts 
if  250  volts  is  used  for  plate  supply. 
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them  whenever  there  is  an  emergency. 

In  the  case  of  a  continuing  line 
fault  which  causes  an  automatic  switch 
at  one  of  these  substations  to  lock 
out  it  is  necessary,  before  service  can 
be  restored  after  the  line  has  been 
repaired,  to  reset  manually  the  auto¬ 
matic  reclosing  equipment  of  the 
breaker.  If  this  occurs  at  one  of  the 
inaccessible  locations  mentioned  above 
the  total  time  involved  in  restoring 
power  will  generally  be  too  long  to 
pass  the  test  of  satisfactory  service. 

For  this  problem  a  rather  neat  solu¬ 
tion  employing  carrier  current  has 
been  worked  out.  This  consists  of  a 
comparatively  simple  remote-control 
arrangement  designed  so  that,  after 
lock  out,  one  or  more  of  the  breakers 
at  the  substation  or  substations  in¬ 
volved  can  be  reclosed  from  some 
other  point  where  an  operator  is 
normally  located.  In  a  territory 
equipped  largely  with  small  simplex 
battery-operated  carrier  sets  the  re¬ 
mote-control  arrangement  made  use  of 
the  existing  carrier  channel  to  trans¬ 
mit  a  coded  impulse  to  operate  one 
or  more  selector  relays  at  the  unat¬ 
tended  substation. 

While  our  experience  with  this  car¬ 
rier  remote-control  equipment  has 
covered  too  short  a  period  of  time  to 
permit  adequate  maintenance  or  op¬ 
erating  data  to  be  collected,  tube  re¬ 
placements  are  expected  to  be  nominal. 

From  an  application  standpoint,  it 
is  interesting  that  thus  far  three  cases 
of  line  faults  have  been  isolated  in  a 


Fig.  2 — Complete  out¬ 
door  equipment  for  one 
132-kv.  carrier  relay 
terminal 


The  coupling-capacitor 
assembly  for  each  circuit 
consists  of  eight  units 
assembled  in  a  4x2 
series-parallel  connec¬ 
tion,  each  unit  being 
rated  0.001  mfd.,  46  kv. 
The  capacitor  assembly  is 
connected  for  phase-to- 
ground  coupling.  The 
grounding  switch  and 
protective  gap  Is  mounted 
on  the  base  of  the  capac¬ 
itor  stack.  The  lead-in 
from  the  low-voltage  end 
of  the  capacitor  assem¬ 
bly  is  connected  to  the 
respective  outdoor  car¬ 
rier-current  cabinet 
through  a  fused  discon¬ 
necting  switch.  The  drain 
coil  is  located  inside  the 
cabinet  and  is  connected 
to  the  lead-in  ahead  of 
the  fused  disconnecting 
switch.  The  cabinet,  as 
well  as  the  base  of  the 
capacitor  stack,  is 
grounded  to  the  station 
ground  with  No.  4/0  cop¬ 
per  conductor.  A  pipe 
framework  inclosure  pre¬ 
vents  employees  from 
coming  in  contact  with 
live  parts,  but  does  not 
prevent  testing  of  the 
carrier-current  equipment 
in  the  outdoor  cabinet. 


providing  better  shielding  on  the  gaps,  matic  reclosing  circuit  breakers  lo- 
These  carrier-relay  equipments  use  cated  in  unattended  stations.!  Many 
three  type  210  general-purpose  triodes.  of  these  automatic  substations  are  so 
The  filaments  are  energized  continu-  located  that  they  are  40  to  50  miles 
ously  at  normal  filament  voltage,  but  away  from  any  regular  operator  or 
plate  current  flows  in  none  of  the  tubes  maintenance  man,  and  a  few  of  them 
except  during  a  fault  on  the  trans-  are  located  in  such  remote  and  in- 
mission  line  or  when  testing.  Of  the  accessible  places  that  it  takes  a  con- 
75  tubes  in  service  in  the  25  equip-  siderable  length  of  time,  of  the  order 
ments  installed  on  our  system  only  of  five  to  six  hours,  to  get  a  man  to 
three  tube  failures  have  occurred,  these 
failures  having  been  located  by  regu¬ 
lar  test,  and  it  is  to  be  expected  that 
an  average  tube  life  of  more  than  one  The  re 
but  less  than  three  years  will  be  ob- 
tained.  It  is  evident  from  the  experi-  receiver, 
ence  thus  far  obtained  that  vacuum 
tube  replacements  will  be  a  minor  for  eaci 
item  in  the  cost  of  this  application  emirs 
and  that  weak  or  faulty  tubes  or  other  sary  to 
defects  will  be  disclosed  by  routine  %r*^\he 
testing  of  carrier  transmission  by  the  troi  ser 

.  ®  ^  this  cai 

Station  operators.  bined  i 

It  is  felt  that  this  application  of  selector 
vacuum  tubes  represents  an  important  use  mad 
advance  over  the  heretofore  existing 
relaying  methods  and  that  the  basic  ments. 
method  used  is  capable  of  further  im-  ousiv.*"' 
provements,  in  speed,  for  example,  for  the 
which  may  be  required  in  the  future,  tained  f 
A  comparatively  large  number  of  'oit  a.c. 
medium-voltage  transmission  lines  on  volt  trii 
our  systems,  involving  both  radial  and 

•  .  .  ,,  1  I  availabl. 

loop  circuits,  are  controlled  by  auto-  ousiy  nc 
_  be  restr 

iA.I.K.E.  Transactions,  1932,  Vol.  51,  Pear.s. 
page  1031.  The  < 
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purpose  triodes,  one  of  these  beiiiK  used 
as  an  untuned  radio-frequency 
and  the  other  as  a  detector  or  relay  tube. 
The  filaments  are  energized  continuously 
at  rated  voltage.  The  tubes  and  associated 
equipment  are  tested  at  regular  intervals, 
along  with  the  carrier  telephone,  at  the 
particular  location  and  maintenance  costs 
are  thereby  kept  low. 
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few  minutes  time  from  the  central  re¬ 
mote  control  point,  and  service  res¬ 
toration  correspondingly  speeded  up 
over  what  was  previously  possible 
with  manual  switching. 

The  above  application  of  carrier 
control,  while  not  new  in  principle, 
provided  a  service  improvement  by 
simple  inexpensive  means.  The  ex¬ 
istence  of  coupling  and  transmitting 
equipment,  the  cost  of  which  probably 
would  have  militated  against  the  ap¬ 
plication,  was  obviously  of  great  help 
in  keeping  the  expense  down. 


Vacuum  tube  synchronizing 
equipment 

About  eight  years  ago  it  became 
desirable  to  provide  synchronizing 
facilities  at  seven  132-kv.  stations,  and 
since  the  cost  of  using  potential  trans¬ 
formers  for  this  purpose  was  almost 
prohibitive  due  to  the  number  of  cir¬ 
cuits  involved,  the  much  less  expensive 
vacuum  tube  type  of  synchronizing 
equipment  was  installed  at  these  sta¬ 
tions. 

With  this  system  approximately  35 
volts  potential  is  taken  from  the  oil 
circuit  breaker  bushing  by  means  of 
a  low  energy  capacitance  device.  This 
is  amplified  in  an  individual  outdoor 
amplifier  using  one  type  210  7^- 
watt  tube,  and  is  further  amplified  in 
a  common  indoor  amplifier  using  one 
type  211  50-watt  tube,  the  output  of 


Fi^.  4 — Typical  phase-ground  capacitor 
coupling  installation  on  33-kv.  line 


which  is  used  to  operate  a  low  energy 
synchroscope. 

These  equipments  have  operated  to 
our  entire  satisfaction  and  are  con¬ 


sidered  by  the  operating  personnel  to 
be  equally  as  reliable  as  other  syn¬ 
chronizing  methods.  The  vacuum  tubes 
are  left  cold  at  all  times  except  when 
the  equipment  is  being  used  for  syn¬ 
chronizing,  consequently  tube  replace¬ 
ments  have  been  rare.  Over  the  past 
eight  years  we  have  had  one  case  of 
a  ground  on  the  armature  of  the  gen¬ 
erator  used  to  supply  plate  potential 
for  the  vacuum  tubes  and  about  six 
cases  of  identical  trouble  due  to  a 
wire-wound  resistor  opening  up.  These 
troubles  were  disclosed  during  the  first 
few  years’  operation  by  the  regular 
tests  carried  out. 

Other  than  that  which  has  been 
noted  above,  maintenance  has  con¬ 
sisted  almost  entirely  of  routine  check¬ 
ing  of  the  synchroscope  equipment  by 
the  station  operators. 

Development  of  vacuum  tube  syn¬ 
chronizing  equipment  and  its  associ¬ 
ated  low  energy  capacitance  bushing 
transformer  and  synchroscope  led  di¬ 
rectly  to  the  development  of  a  high 
energy  capacitance  bushing  trans¬ 
former  and  network  device  capable  of 
operating  the  synchroscopes  directly 
and  making  it  unnecessary  to  utilize 
the  vacuum  tube  arrangement.  This 
development  proved  less  expensive 
than  the  first  scheme  except  for  addi¬ 
tions  to  stations  which  had  already 
been  equipped  with  the  earlier  vacuum 
tube  arrangement. 


[  Element  of  Chance  in  Research 


Dr.  Willis  R.  Whitney,  recipient  of  Edison  Medal,  reminiscing,  said 


**It  is  not  always  necessary  to  have 
the  right  hypothesis  fora  research,  pro¬ 
vided  the  suggested  work  can  be  car¬ 
ried  out.  Poor  hypotheses  sometimes 
lead  to  new  utilities,  just  as  the  wrong 
horse  sometimes  wins  the  race  .  .  . 

“Through  some  error  in  ship¬ 
ment,  the  new  stock  of  filaments  (re¬ 
ferring  to  development  of  metallized- 
graphite  filaments)  were  not  the  sim¬ 
ple  base  or  coke  material  we  had 
previously  used,  but  were  finished 
complex  filaments  with  their  graphite 
coats.  When  these  were  put  through 
our  heating  process,  they  came  out 
very  bad  indeed.  The  surfaces  were 
wrinkled  and  irregular,  and  there 
were  countless  hollow  warts  or  tiny 
burst  balloons  of  graphite  on  them. 
These  balloons  had  been  blown  up 
by  the  gases  coming  from  the  impure 


coke  base  which  could  not  so  easily 
penetrate  the  semi-liquid  or  dense 
graphite  coat. 

“Yet  the  life  of  these  filaments 
in  lamps  was  better  than  usual.  I 
was  sure  of  the  value  of  the  oxide 
hypothesis,  and  it  seemed  only  a 
question  of  preheating  the  bases,  be¬ 
fore  putting  on  the  graphite,  in  or¬ 
der  to  get  rid  of  the  irregularities. 

**Mr.  Howell,  dean  of  lamp  mak¬ 
ers,  early  called  our  attention  to  the 
fact  that  we  had  made  a  new  form 
of  graphite,  to  which  the  improved 
quality  of  the  lamp  was  attributed.  .  . 

*^Under  these  conditions  it  was  no 
great  disappointment  to  learn  that 
the  explanation  of  the  new  quality 
was  not  necessarily  dependent  on  the 
starting  hypothesis.” 
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Purchased  Power  in  Breweries 


Hreweries  constitute  just  one  group  of  industrials  ivhich,  be¬ 
cause  they  use  large  quantities  of  process  steam,  have  often 
considered  it  economical  to  operate  on  steam  or  generate 
their  own  power.  The  writer,  who  has  served  several  brew- 
eries  during  pre- prohibition  and  prohibition  eras  as  consult¬ 
ant,  reports  that  the  majority  of  these  have  been  convinced 
of  the  economy  of  purchased  power.  His  analysis  of  their 
processes,  motive-power  and  control  requirements  and  their 
concurrent  use  of  steam  and  power  reveal  facts  that  have 
their  counterpart  in  other  process-steam  and  waste-heat-using 
industries.  It  should  be  of  value  to  utility  power-salesmen, 
electrical  manufacturers  and  private-plant  users  alike. 


XPEKIEINCE  gained  as  a  con¬ 
sultant  to  several  breweries  has 
shown  that  in  small  towns  hav¬ 
ing  normal  power  rates  the  private 
generation  of  power  or  the  use  of 
steam  for  power  has  hut  slight  chance 
of  justification  in  the  medium-sized 
brewery.  Those  plants  which  are  not 
handicapped  by  the  high  operating 
and  overhead  costs  of  steam-driven 
equipment  have  been  found  better 
equipped  to  compete  successfully  in 
this  business,  where  competition  is 
probably  more  severe,  at  present,  than 
in  any  other.  In  the  good  old  days 
the  market  was  active  and  probably 
provided  sufficient  profit  to  permit  a 
brewery  to  survive  in  spite  of  wastage 
and  high  operating  costs  and  invest¬ 
ments.  Taxes  were  lower  and  rack¬ 
eteering  conditions  were  not  so 
prevalent. 

Judging  fr.om  recent  failures,  how¬ 
ever,  the  margin  of  profit  is  no  longer 
the  same,  and  wise  owners  are  quick 
to  avail  themselves  of  any  saving  that 
electrification  presents.  These  are  to  be 
found  in  the  elimination  of  steam 
wastage  by  stopping  all  reciprocating 
engines,  in  the  elimination  of  pipe  loss 
whenever  steam  is  not  required,  by  re¬ 
ducing  the  number  of  firemen  and 
mechanics  previously  needed,  and  by 
the  low'er  maintenance  and  overhead 
costs  encountered  with  electrically 
driven  machines.  Of  the  several  brew¬ 
eries  that  were  reconditioned  during 
the  pre-prohibition  and  prohibition 
eras,  the  majority  were  converted  to 
purchased  power. 

Problems  encountered  ranged  from 
converting  the  processes  to  modern, 
accepted  practices  to  elimination  of 
wasteful  equipment.  In  a  few  in¬ 
stances  very  expensive  methods  of 
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operation  had  to  be  changed.  In  one 
small  plant,  particularly,  it  had  been 
the  habit  since  1882  to  boil  the  brew' 
water  for  twelve  hours.  This  had  to 
be  shortened  gradually  before  the  sav¬ 
ings  available  by  intermittent  boiler 
operation  were  possible.  In  another 
instance  the  consumption  of  the  elec¬ 
tric  ammonia  compressor  was  exorbi¬ 
tant  and  the  unit  had  been  shut  down 
in  favor  of  a  steam  unit.  Investiga¬ 
tion  revealed  a  f-in.  coating  of  lime 
on  the  condenser  tubes.  Following  a 
tedious  week  of  tube  scraping  the  elec¬ 
tric  unit  was  returned  to  satisfactory 
service. 

Flow  Charts  of  Economical  Electri¬ 
fied  Plants — The  accompanying  flow 
diagrams  were  developed  to  assist  in 
the  study  of  breweries  to  spot  the 
economies  available  by  good  operation 
with  purchased  power.  Details  of 
these  cycles  vary  from  plant  to  plant, 
according  to  the  type  of  product  and 
to  local  conditions,  but  these  diagrams 
have  proved  of  considerable  assistance 
in  locating  points  where  improvements 
could  be  made. 

Uses  of  Exhaust  Steam  Fallacious — 
The  principal  argument  in  favor  of 
the  private  generation  of  power  by 
steam  is  that  the  exhaust  can  be  used 
for  heat.  This  is  rarely  true,  or  the 
use  of  exhaust  steam  is  so  slight  as  to 
be  negligible.  Ordinarily,  the  only  ap¬ 
plication  available  for  oily  exhaust  is 
in  the  hot  brewing-water  tank.  This  use 
can  be  economically  reduced  in  many 
plants  by  passing  a  certain  amount  of 
the  hottest  wort-cooling  ivater  to  the 
brew-water  storage,  as  shown.  Fur¬ 
thermore,  the  heaviest  demands  for 


power  occur  during  periods  of  wort 
cooling,  which  last  two  or  three  hours 
and  occur  eight  or  ten  hours  after  the 
hot  water  has  to  be  used.  The  possi¬ 
bility  of  recuperating  an  appreciable 
fraction  of  the  exhaust  steam  is  there¬ 
fore  remote. 

In  larger  towns  it  is  often  necessary 
to  dry  the  “spent”  grains  by  steam. 
This  operation  does  afford  a  consider¬ 
able  use  for  exhaust  steam,  but  should 
be  avoided  whenever  possible.  Spent 
grains,  whether  fresh  or  dried,  are 
used  for  cattle  feed,  but  the  fresh 
moist  grain  coming  directly  from  the 
mash  tub  is  preferable  and  generally 
well  received  by  farmers  witbin  haul¬ 
ing  distance  of  the  brewery. 

Exhaust  steam  cannot  be  used  to  ad¬ 
vantage  in  other  departments  outside 
of  building  heating,  which  is  generally 
very  small.  In  auxiliary  services,  such 
as  barrel  washers,  filter  massf  washers, 
bottle  washers  and  pasteurizers,  live 
steam  is  generally  injected  directly  in 
the  baths  without  the  use  of  the  closed 
coils  necessary  for  the  use  of  oily  ex¬ 
hausts.  However,  the  alkali  baths  in 
the  usual  bottle  washers  are  heated  by 
coils  in  which  oily  exhaust  of  suffi¬ 
cient  pressure  could  be  used,  but  these 
baths  operate  on  a  closed  cycle  and 
require  relatively  little  steam. 

The  accompanying  curves  show  the 
total  steam  used  in  an  actual  plant  for 
a  week  and  are  particularly  interesting 
from  a  power-sales  standpoint,  be¬ 
cause  they  show  how  long  the  boilers 
may  be  idle  in  actual  practice. 

One  of  the  hardest  plants  to  electrify 
completely  had  a  125-bbl.  kettle. 
Brewing  was  continuous,  night  and 
day,  Saturdays  and  Sundays.  This 
plant  operated  a  35-ton  electric  am¬ 
monia  compressor  and  a  65-ton  Corliss 
steam  compressor.  The  owner  main¬ 
tained,  rightly,  that  there  would  be  no 
savings  available  in  labor  expense  by 
shutting  down  the  steam  compressor 
because  of  his  high  rate  of  production, 
necessitating  live  steam  at  all  hours  of 
the  day  and  night.  He  further  con¬ 
tended  that  the  plant  could  not  be 
operated  on  the  single  electric  com¬ 
pressor,  It  was  necessary  to  perform 
two  tests  while  producing  370  bbl.  per 
day  to  prove  that  not  only  the  electric 

•Recently  elected  president  of  the  Shore 
Beverage  Company,  Salisbury,  Md. 
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compressor  was  capable  of  carrying 
all  the  refrigeration  load,  but  also 
that,  by  closing  down  the  steam-driven 
compressor,  a  substantial  saving  would 
be  obtained.  However,  the  owner, 
being  of  suspicious  nature,  retained 
tlie  steam  compressor,  just  to  be  sure 
that  the  utility  would  not  jump  the 
rate  to  a  higher  value,  should  he  have 
it  removed. 

In  both  plants  it  was  difficult  to 
operate  with  less  than  50  men,  includ¬ 
ing  brewing  help  and  mechanics.  In 
contrast  to  these,  a  small  modern  lOO¬ 
bbl.  plant  laid  out  entirely  for  the 
use  of  purchased  power  obtains  steam 
for  brewing  from  an  automatically 
operated  oil-fired  boiler  of  100  hp. 
All  mechanical  services  are  performed 


by  purchased  power.  Thanks  to  the 
efficient  layout  of  the  equipment  and 
the  simplified  operation  of  the  electric 
equipment,  it  is  claimed  that  this  com¬ 
plete  plant  is  operated  by  three  men, 
except  when  racking  and  bottling  are 
performed  during  brewing  periods, 
when  additional  help  is  necessary. 

Successful  conversion  of  a  brewing 
plant  to  purchased  power  depends  as 
much  on  the  satisfaction  of  the  opera¬ 
tors  with  the  new  equipment  as  on  the 
economies  obtainable  by  the  owner. 
Production  of  a  questionable  product 
has  sometimes  been  laid  at  the  door 
of  new  equipment  by  operators  not 
thoroughly  versed  in  its  use,  or  not  in 
sympathy  with  slight  changes  in  tech¬ 
nique  that  may  have  been  introduced 


to  secure  increased  economy  from  the 
conversion. 

Drive  and  Control  for  Refrigeration 
— As  the  refrigeration  load  is  the 
largest  in  the  plant,  it  is  usually  sup¬ 
plied  by  a  synchronous  motor  for 
power-factor  correction.  The  motor 
should  be  kept  on  the  line  as  much  as 
possible,  particularly  where  ratcheted 
reactive  meters  are  used.  With  a  con¬ 
stant-displacement  machine  this  is  not 
possible  without  wasting  power.  In  one 
instance  a  single  constant-displacement 
compressor  capable  of  carrying  peak 
summer  loads  was  installed  during 
prohibition,  when  competent  engineer¬ 
ing  was  not  available.  This  machine 
was  so  large  that  most  of  the  time  the 
old  variable-speed  steam  compressors 
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Both  apply  to  the  infusion  brewing  cycle.  The  first  applies  to  a 
cycle  using  raw  grains  (com  or  rice  grits).  That  portion  to  the 
left  of  the  heavy  dash-dot  dividing  line  Is  the  only  part  which 
changes  when  the  cycle  Involves  use  of  precooked  corn  fiakes. 
The  fi-ures  were  adapted  from  a  plant  producing  a  medlum- 
qualit\  beer  and  the  data  apply  to  100  bbl.  per  brew  per  day. 
Electr  0  consumption  is  7-12  kw.-hr.  per  barrel. 

A'o?  A — Heat  to  131’  F.  for  15  minutes.  Then  heat  to  212’  F. 
for  twenty  minutes.  Add  100®  water  to  reduce  temperature  to 
F.  and  pass  to  mash  tub.  Duration  one  hour. 

^ote  B — Mash  cooked  grains  and  malt  with  7  bbl.  140’  F. 
Water  giving  final  temperature  of  110*  F.  Heat  to  140*  F.  by 


adding  25  bbl.  of  180*  water.  Hold  twenty  minutes  for  sacchari¬ 
fication.  Drain  oft  clear  wort  at  170’  F.  and  sparge  with  180® 
water.  Duration  four  to  eight  hours. 

ATote  C — Raise  temperature  to  212’  F.  to  sterilize,  flocculate, 
concentrate  (optional)  and  extract  hops  principles  (2  to  4  hr.). 

2Vote  D — Mash  in  with  15  bbl.  at  140*  F.  giving  mash  at  110*  F. 
Heat  to  140*  F.  by  adding  25  bbl.  of  180*  water,  hold  for  20 
min.  for  saccharification.  Drain  off  clear  wort  at  170’  P.  and 
sparge  with  180*  water.  Duration  four  to  eight  hours. 

Note  E — Raise  temperature  to  212’  F.  to  sterilize,  flocculate, 
concentrate  (optional)  and  extract  hops  principles.  Duration 
two  to  four  hours. 
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Fig.  2 — Steam  and  power  consumption  not  necessarily  proportional  nor  concurrent 


This  plant  contained  two  kettles  totaling  210  bbl.  net  output.  A 
special  method  of  brewing  was  developed  here  to  permit  an  in¬ 
crease  in  output  of  40  per  cent  per  brew,  which  involved  filling 
the  smaller  kettle  twice.  This  lengthened  the  periods  of  steam 
demands  for  wort  boiling,  but  even  in  this  plant  the  curves  show 


that  the  electrical  or  mechanical  load  peak  does  not  correspond 
with  the  steam  peak  and  is  quite  separated  from  the  period  of 
brew  water  heating.  These  curves  were  taken  some  time  after 
electrification  of  the  main  equipment  in  the  plant,  which  inci¬ 
dentally  afforded  large  savings. 


were  more  economical  and  were  oper¬ 
ated  preferably. 

A  very  serious  complaint  about  sev¬ 
eral  electric-drive  installations  is  the 
tripping  out  of  the  refrigeration  com¬ 
pressor  during  thunderstorms.  This 
occurs  at  the  worst  possible  time,  as 
storms  are  more  prevalent  in  the  early 
summer,  and  mostly  in  the  afternoon, 
when  the  heaviest  refrigeration  de¬ 
mands  exist.  When  the  compressor 
trips  out,  the  flow  of  wort  over  the 
cooler  must  be  immediately  stopped 
by  the  cellar  boss,  who  is  obliged  to 
communicate  with  the  engineer  before 
he  can  restore  the  normal  flow  of  wort. 
The  possibility  of  this  complaint  can 
be  eliminated  by  the  use  of  an  auto¬ 
matic  compressor-unloader  that  oper¬ 
ates  on  a  variation  of  line  frequency 
to  convert  the  synchronous  motor  to 
induction  operation  and  to  remove  the 
compressor  load  until  the  disturbance 
has  passed. 

Direct  current  has  been  used  to  a 
very  large  extent,  because  of  its  adjust¬ 
able-speed  possibilities,  for  driving 
pumps  and  other  equipment.  Although 
its  continued  use  is  neither  necessary 
nor  advisable  from  a  maintenance 
standpoint,  it  is  usually  impossible  to 
change  over  all  the  equipment  to  alter¬ 
nating  current  in  one  step  without  in¬ 
volving  too  great  an  investment  for 
conversion. 

To  eliminate  boiler  operation,  when¬ 
ever  possible,  it  is  necessary  to  replace 
the  usual  slide-valve  engine  generators 
with  a  motor-generator  set.  The  engi¬ 
neers  will  soon  prefer  the  operation  of 


the  motor-generator  set  to  that  of  the 
old  engines  and  its  use  will  generally 
prove  more  economical. 

Whenever  a  pump  is  replaced,  it 
should  be  with  an  alternating-current 
unit.  Constant-speed  centrifugals  have 
been  found  entirely  satisfactory,  de¬ 
spite  brewers’  misgivings.  It  is  wise 
to  make  sure  that  the  old  suction  pip¬ 
ing  provides  ample  flow  for  the  new 
pump  and  should  be  revamped  en¬ 
tirely,  if  inadequate.  To  pump  car¬ 
bonated  beer  without  trouble  required 
that  the  liquid  be  fed  to  the  pump 
under  pressure.  When  this  is  not  ob¬ 
tained,  not  only  the  pump  will  not 
operate  satisfactorily,  but  so  much 
foaming  will  occur  that  it  will  be  im¬ 
possible  to  fill  vats.  The  cost  of  a 
hand  valve  on  the  new  pump  dis¬ 
charge,  permitting  variable  output  by 
throttling,  is  generally  well  repaid. 

Sources  of  Waste — Equipment  of 
efiiciency  should  be  pointed  out  to  the 
owners  and  eliminated,  if  possible. 
When  a  plant  is  operated  by  steam  so 
much  heat  is  lost  in  the  boiler  plant 
and  piping  that  the  saving  of  a  small 
wastage  has  little  influence  on  the  coal 
bill.  However,  when  buying  power 
every  item  of  expense  is  apt  to  be 
scrutinized  with  a  critical  eye. 

Of  all  steam  hogs,  the  old  non¬ 
expanding  air  compressor  has  prob¬ 
ably  the  largest  appetite,  and  the 
replacement  of  these  units  in  favor  of 
more  eflBcient  electric  equipment  has 
contributed  to  the  satisfaction  of  the 
owners  using  purchased  power  in  sev¬ 
eral  instances.  When  the  size  of  the 


new  compressor  is  determined  the  pos¬ 
sible  conversion  of  work  previously 
performed  by  compressed  air  to  elec¬ 
tricity  should  be  given  careful  thought. 
In  some  plants  reciprocating  cellar 
pumps  operated  with  air  can  be  re¬ 
placed  by  low-cost  a.c.  units.  Elimi¬ 
nation  of  old  filter  “mass”  washers, 
requiring  large  quantities  of  air  for 
agitation,  in  favor  of  modern  machines 
in  which  this  agitation  is  secured  by  a 
pump,  can  often  be  justified  on  the 
basis  of  less  wastage  of  mass  and  bet¬ 
ter  washing.  Air  lift  can  often  be 
eliminated  with  profit. 

Air  leaks,  or  the  quite  general  prac¬ 
tice,  by  old  timers,  of  allowing  air 
safety  valves  to  blow  free  just  to  be 
sure  that  the  pressure  is  maintained 
constant,  should  be  stopped  before  the 
new  compressor  is  determined.  Rack¬ 
ing  machines  and  other  equipment 
using  compressed  air  are  equipped 
with  pressure  gages  and  regulating 
valves,  but  it  is  sometimes  difficult  to 
make  old-time  operators  use  these  de¬ 
vices  rather  than  judge  the  pressure 
by  the  pitch  of  the  whistling  air  dis¬ 
charge  by  the  “safeties.” 

These  suggested  changes  will  often 
reduce  the  size  of  the  compressor 
needed  to  a  point  where  the  more 
desirable  water-  or  glycerine-lubri¬ 
cated  types  can  be  justified.  Air  from 
this  machine  will  then  be  satisfactory 
for  the  racker,  for  transferring  beer 
and  for  bottling. 

The  release  of  much  of  the  accompanying 
data  ard  fiow  charts  developed  for  the 
E.  M.  Gilbert  Engineering  Corporation  is 
acknowledged  with  thanks. 
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Winter  Brings  Utility  Rise 


November  returns  on  the  oper¬ 
ations  of  electric  light  and 
power  companies  reveal  several 
features  that  are  not  only  favorable  as 
to  the  industry  but  also  indicative  of 
the  progress  being  made  by  the  coun¬ 
try  as  a  whole  in  working  its  way 
upward.  Revenue  from  ultimate  con¬ 
sumers,  announced  by  the  Edison 
Electric  Institute  as  $160,450,500, 
gained  4.2  per  cent  compared  with  the 
like  month  of  1933,  3  per  cent  over 
October  and  9.5  per  cent  over  July, 
which  was  the  year’s  low  month. 
Energy  production  rose  6.7  per  cent 


Utility  earnings  widened  their 
lead  over  1933;  domestic  use 
rose  further,  while  sustained 
power  sales  reflect  industrial 
progress. 


over  November,  1933,  to  7,199,000,000 
kw.-hr.  Expressed  in  terms  of  average 
daily  output  it  gained  slightly  over 
October  and  was  the  largest  for  any 


month  since  the  beginning  of  1931. 
It  more  than  matched  that  of  Novem¬ 
ber,  1930,  which  shows  that  a  great 
deal  of  lost  ground  has  been  regained. 

Most  prominent  among  the  several 
consumer  groups  is  the  increase  of  8.1 
per  cent  in  domestic  use  over  the  same 
month  last  year,  shown  in  Table  III. 
Sales  in  this  class  continue  to  outrun 
those  of  any  other  year,  and  it  is  evi¬ 
dent  that  this  winter’s  peak  will  bring 
the  highest  monthly  consumption  ever 
attained. 

Retail  commercial  sales  increased  4 
per  cent  over  October  and  5.4  per  cent 
over  November,  1933. 

Commercial  sales  to  large  light  and 
power  customers  gained  4.4  per  cent 
compared  with  1933,  closely  approach¬ 
ing  3,000,000,000  kw.-hr.  Though 
short  of  the  October  figure  they  ac¬ 
tually  reflect  a  heightened  rate  of  con¬ 
sumption  when  allowance  is  made  for 
Sundays  and  holidays. 

Progress  in  industrial  areas 

Excepting  a  small  decrease  in  the 
Southwest,  revenues  in  all  sections  of 
the  country  were  larger  than  a  year 
ago.  New  England,  after  lagging 
slightly  for  a  couple  of  months,  is 
again  over  the  line  with  a  gain  of  1.7 
per  cent.  The  rise  over  October  ex¬ 
ceeded  5  per  cent.  In  the  Middle 
Atlantic  states  the  October  gain  in  ex¬ 
cess  of  6  per  cent  was  duplicated,  and 
in  the  East  North  Central  the  advance 
of  3.2  per  cent  was  better  than  in  any 
month  since  July. 

Energy  production  from  water 
power  increased.  It  was  33  per  cent 
of  the  total  output  in  September,  34 
per  cent  in  October  and  39  per  cent  in 
November.  Energy  frortf  fuels  was 
slightly  less  than  a  year  ago. 
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Table  1 — Monthly  Revenue  from  Ultimate  Consumers  and  Energy 
Output  of  Central  Stations  in  the  United  States 


Compared  with  Correeponding  Month  of  PreviouB  Year 


.Month 

1934 

Revenue  from 
Ultimate  Consumers 

1  Energy  Generated,  Millions  of  Kw.-Hr.* 

Total  1 

1  Hydro  | 

1  Fuel 

Thousands 
of  Dollars 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen 

Per  Cent 
Inc. 

Gen 

Per  Cent. 
Inc. 

November . 

160.451 

-1-4.2 

7,I9Q 

-1-6.7 

2,794 

-1-21,3 

4,405 

—  1.2 

October.. . 

155.811 

-f3.6 

7,421 

+  5.5 

2,548 

-f  4.7 

4,872 

-f  6.0 

September . 

150,196 

-1-2.4 

6,845 

—  1.0 

i.ni 

—  16.2 

4,573 

-fJ.I 

August . 

148,465 

-t-3.5 

7,317 

-1-1.4 

2,339 

—  13.3 

4,978 

-1-10.3 

Table  II — Regional  Revenue  and  Energy  Output  in  November,  1934 

Compared  with  Corresponding  Month  of  Previous  Year 


Table  III — Allocation  of  Energy, 
November,  1934 


Gfographical 

Region 

Revenue  from 

Ult.  Consumers 

Energy  Generated,  Millions  of  Kw.-Hr  • 

Total 

Hydro 

Fuel 

Thousands 
of  Dollars 

Per  Cent 
Ine. 

Gen. 

Per  Cent 
Inc. 

Gen. 

Per  Cent 
Inc. 

Gen 

Per  Cent 
Ine. 

United  States . 

New  England . 

Middle  .Atlantic . 

Esst  N.i.  Central. . . . 
West  No.  Central. . . 
South  tlantic  \  . . 
^tSo  Central  /  .  . 
West  So.  Central. . . . 

Mount  lin . 

PaciSe.  .. 

160.451 

13,904 

49,185 

35,482 

13,575 

19,854 

8,570 

4,848 

15,033 

+  4.2 
-f-  1.7 
-f  6.2 
-1-  3.2 
-H  5.9 
+  3.2 
—  0.7 
-l-IO.O 
+  3.6 

7,199 

513 

1,849 

1.685 

480 

/820 

1347 

362 

247 

896 

-b  6.7 
+  2.1 
-t-  5.0 
-+•  4.3 
-HI2.7 
-f  7.7 
-1-37.0 
-f  7.0 
-f  7.7 
+  3.3 

2,794 

280 

557 

202 

124 

509 

293 

8 

170 

651 

-1-21.3 
-1-30.7 
-1-21.0 
-1-55.0 
-1-52.5 
-1-49.3 
-f44.5 
.  -1-15.8 
—  6.8 
—  5.0 

4,405 

233 

1,292 

1,483 

356 

311 

54 

354 

77 

245 

—  1.2 

—  19.4 

—  0.7 

0 

-1-  4.0 
—26.0 
-f-  6.0 
-f  7.0 
-1-66.0 
-1-35.0 

*6;  .ourteey  of  U.  S.  Geological  Survey,  with  deductions  for  operations  not  regarded  as  central  station. 


Compared  with  Correeponding  Month  of  Previous 
Year 


Class  of  Service 

Millions 
of  Kw.-Hr. 

Per  Cent 
Inc. 

Total  for  distribution* . 

7,160 

+  4.8 

Lost  in  transmission,  etc . 

1,171 

-1-  5.0 

Sold  to  ultimate  consumers . 

5,989 

+  4.8 

Domeetie . 

1,168 

-1-  8.1 

Com’l,  small  lii^t  and  power. 

1,158 

+  5.1 

Com’l,  large  light  and  power. 

2,989 

+  4.4 

Municipal  street  lighting. . . . 

203 

-1-  3.4 

Railways — street,  interurban 

361 

-1-  2.3 

Railroeids — electri6ed  steam . 

56 

—  3.9 

Municipal  and  miscellaneoua 

54 

—  14.3 

*Generated,  purchased  from  other  sources,  im¬ 
ported,  lees  energy  used  in  railway  and  other  de¬ 
partments. 
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One  of  a  Series  of  Intimate 
Talks  with  Industry  Executives 


McLaughlin  on  Good  Will 


SOME  thirty  years  ago,  when  it 
was  little  more  than  an  overgrown 
country  town,  Seattle  built  its 
first  hydro-electric  plant  to  compete 
with  the  private  company.  Today, 
with  millions  invested,  its  city  light 
system  stands  as  probably  the  most 
ambitious  municipal  power  operation 
in  the  country.  Tacoma’s  power  ven¬ 
ture  antedates  that  of  Seattle  and  has 
attained  a  strong  position. 

These  two  “hot  spots”  of  govern¬ 
mental  competition  lie  in  the  very 
heart  of  the  territory  served  by  the 
Puget  Sound  Power  &  Light  Company. 
It  can  be  understood,  therefore,  that 
this  company  occupies  a  unique  posi¬ 
tion  in  the  electric  utility  industry. 

Four  years  ago,  early  in  the  depres¬ 
sion,  Frank  McLaughlin  came  into  the 
picture  as  head  of  the  company.  He 
came  from  the  South,  with  fresh  ideas 
as  to  how  a  utility  company  should 
deport  itself,  and  free  from  all  local 
prejudices.  His  success  in  strengthen¬ 
ing  his  company’s  position  in  the  com¬ 
munity  gives  importance  to  his  views 
on  gaining  public  good  will. 

These  views  he  recently  expressed 
to  me  in  his  quiet,  good-natured  way. 
They  impressed  me,  because  he  sees 
his  problem  not  only  in  its  local  as¬ 
pect  but  as  a  part  of  the  fundamental 
situation  of  the  entire  industry. 

“Speaking  broadly,”  he  said,  “the 
confidence  of  many  people  in  the  light 
and  power  industry  has  been  shaken 
and  underrmned.  Seemingly,  our  most 
precious  possession  has  gone  out  of 
the  window  and  the  demagogues  and 
the  public  ownership  advocates  are 
running  away  with  it.  We  may  be  open 
to  the  charge  of  having  been  careless 
with  so  valuable  an  asset  as  public 
good  will.  The  important  question  is, 
what  are  we  going  to  do  about  it? 

“I  believe  there  is  only  one  thing 
for  us  to  do  about  it,  and  that  is  to 
rebuild  by  word  and  by  deed  this  shat¬ 
tered  public  confidence.  Our  service 
can  be  preserved  only  if  our  customers 
will  it.  They  must  be  convinced  that 
we  are  genuinely  working  in  their  best 
interests.  They  must  see  that  we  are 
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content  to  obtain  a  fair  reward  only 
on  the  basis  of  our  performance  in 
discharging  the  obligations  of  a  public 
trust  to  the  satisfaction  of  all  con¬ 
cerned. 

“The  light  and  power  utilities  have 
done  a  constructive  job.  They  have 
made  electricity  available  over  wide 
areas  at  low  cost.  By  and  large,  the 
private  companies  have  built  a  solid 
foundation  for  service  to  the  American 
people.  When  one  gets  down  to  the 
quality  of  the  service  rendered  and 
the  small  amount  electricity  costs,  in 
comparison  with  what  it  accomplishes, 
he  is  bound  to  admit  that  it  has  taken 
something  besides  pawnbroking  to 
pioneer  this  development.  The  sad 
part  of  it  all  is  that  the  people  do  not 
realize  this.  Apparently  we  have  not 
given  them  an  understanding  of  their 
personal  interest  in  our  business.  I 
believe  this  must  be  done  if  we  are  to 
work  out  of  our  difficulties. 

Defense  plus 'reform 

“But  I  would  go  a  step  further  to 
say  that  the  mere  telling  of  our  story 
will  not  be  our  salvation.  We  must 
be  prepared  to  be  judged  on  the  merits 
of  our  performance  against  the  tough¬ 
est  and  unfairest  kind  of  competition. 
We  must  go  to  the  people  with  clean 
hands  and  the  spirit  of  service  upper¬ 
most  in  our  minds.  And  to  the  extent 
that  we  are  doing  things  that  are  not 
in  the  public  interest,  we  must  reform 
ourselves.  Any  unethical  or  improper 
practices  must  be  cut  out.  Where  rates 
are  too  high  they  should  be  reduced. 
We  should  aggressively  plan  and  dili¬ 
gently  work  for  greater  use  of  elec¬ 
tricity  at  lower  rates.” 

I  asked  Mr.  McLaughlin  if  he  could 
recommend  any  definite  course  of 
action.  “Can  you  suggest  just  how 
a  power  company  should  set  out  to 


rebuild  and  preserve  public  confidence 
and  customer  good  will?” 

His  answer  was:  “No.  As  far  as  I 
know  there  is  no  magic  formula  for 
this.  It  is  something  that  must  be 
earned  and  merited  through  a  satisfy¬ 
ing  service  and  a  business  relationship 
that  has  proved  mutually  advanta¬ 
geous.  By  our  acts  we  shall  be  judged. 

“But  I  am  convinced,”  he  continued, 
“that  something  must  be  done  to  offset 
the  avalanche  of  ‘public  power’  propa¬ 
ganda.  Its  claims  of  magic  healing 
through  the  beneficent  qualities  of  po¬ 
litical  operation  and  with  its  wholesale 
denunciation  of  the  practices  of  pri¬ 
vate  companies  is  constantly  confusing 
the  public  mind.  It  seems  to  me  that 
it  will  be  our  own  fault,  and  a  failure 
to  measure  up  to  our  obligations,  if 
we  do  not  courageously  and  vigorously 
defend  ourselves  from  all  unjust  at¬ 
tacks  by  correcting  false  statements, 
straightening  out  erroneous  impres¬ 
sions  and  refuting  wicked  insinuations. 
If  we  do  not  give  the  people  our  side 
of  the  case,  no  one  will.” 

Mr.  McLaughlin  referred  to  his 
unique  newspaper  advertising  cam¬ 
paign,  in  which  his  own  personally 
signed  letters  to  customers  were 
printed.  Various  economic  aspects  of 
the  business  were  portrayed  in  graphic 
and  cartoon  style.  An  interesting  and 
entertaining  story  was  told  that  made 
a  deep  impression. 

“Let’s  go  to  the  people  with  our 
case,”  he  said.  “Let’s  give  them  the 
facts  about  our  business,  through  the 
press,  the  radio  and  by  personal  con¬ 
tact.  Our  job  is  to  convince  the  people 
that  we  have  not  betrayed  our  trust, 
that  the  good  things  we  have  done  far 
outweigh  our  delinquencies,  that  we 
are  best  qualified  by  experience  to  ad¬ 
vance  the  public  welfare  by  develop¬ 
ing  a  more  extensive  electric  service 
at  lower  rates.  Then  let’s  back  this  all 
up  with  a  sterling  performance.  L  t  s 
put  our  trust  in  the  honesty  and  spirit 
of  fair  play  inherent  in  the  average 
American.  For  though  the  people  niay 
lose  faith  in  us,  it  will  be  just  too  bad 
if  we  lose  faith  in  the  people.” 
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JAMES  FRANK  McLAUGHLIN,  president  of  the  Puget  Sound  Power  &  Light  Com¬ 
pany,  Seattle,  one  of  the  younger  utility  executives  with  wide  operating  and 
management  experience  in  the  South  and  West  and  in  competition  with  strong 
municipal  enterprises,  a  believer  in  taking  the  utilities’  story  directly  to  the  people. 
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Holding  Company  Regulation 
Advocated  by  Washington 

Federal  regulation  of  the  utility  holding  company 
is  the  major  program  advocated  by  the  Federal 
Trade  and  the  Federal  Power  Commissions  these  days. 
Both  are  anxious  to  take  over  the  work  and  both  exag¬ 
gerate  its  importance  and  necessity.  Generalization 
about  holding  companies  is  meaningless,  because  there 
are  and  have  been  so  many  kinds  and  types  and  be¬ 
cause  the  history  of  these  organizations  has  been  as 
variable  as  their  form.  Holding  companies  today  have 
little  to  fear  from  federal  regulation,  because  they  have, 
in  general,  reorganized  to  meet  present  conditions  in 
the  industry.  They  serve  a  useful  purpose  and  their 
services  are  performed  largely  on  an  income  derived 
solely  from  the  interest  and  dividends  available  from 
their  investment  portfolios.  The  old  days  of  high 
finance  and  overnight  speculative  holding  companies 
have  passed. 

In  the  expansion  and  building  era  the  holding 
company  made  possible  the  money,  the  uniform  policies 
and  the  extension  of  electrical  facilities  into  nearly  all 
areas.  They  were  responsible  for  the  expansion  of 
local  metropolitan  systems  into  the  far-flung  network  of 
stations  and  lines  that  make  our  power  supply  so  uni¬ 
versal  and  so  economical.  The  speculation  associated 
with  some  of  these  operations  and  the  value  of  many  of 
the  securities  issued  in  this  period  have  long  since  gone, 
but  the  tangible  service  facilities  remain  and  are  in 
operation  to  the  benefit  of  the  industry  and  the  public. 

The  legitimate  form  of  holding  company  is  neces¬ 
sary  today.  Legislation  and  regulation  will  have  as 
little  permanent  harmful  effect  on  the  real  beneficial 
functions  of  holding  companies  as  the  actions  in  past 
years  to  dissolve  Standard  Oil  and  other  enterprises. 
Abuses  will  be  corrected,  if  any  still  exist,  and  cor¬ 
porate  structures  will  be  further  simplified,  but  the 
chief  accomplishment  will  be  to  establish  the  form' and 
the  place  of  the  holding  company  as  a  legitimate  part 
of  the  utility  business. 


A.LE.E.  Convention — 
Technical,  Practical,  Social 

Dominant  place  as  a  forum  for  practical  and 
economical  engineering  is  manifestly  being  ac¬ 
corded  to  the  American  Institute  of  Electrical  Enei- 
neers.  That  was  demonstrated  in  convincing  manner 
in  last  week’s  convention  and  with  it  the  ease  with 
which  this  can  be  effected  without  diverting  the  dis¬ 
cussions  into  channels  that  are  the  province  of  agencies 
with  less  technical  and  more  commercial  objectives  and 
precepts.  One  innovation  made  last  year — informal 
round-table  conferences  subsequent  to  formal  paper 
discussion — was  brought  into  fuller  fruition  this  year 
and  was  hailed  by  many  as  affording  a  much-needed 
opportunity  to  talk  intimately,  frankly  and  construc¬ 
tively  of  the  problems  that  face  maker  and  user  in 
putting  electro-technology  smoothly  on  the  highest 
plane  of  social  service  responsibility. 

Fuller  appreciation  of  the  direct  service  function 
to  engineers  generally  and  their  engineering  world  has 
brought  a  fine  balance  between  theoretical  rigidity 
and  dollar  practicality.  For  example,  getting  the  last 
ounce  of  efficiency  is  studied  with  research  thorough¬ 
ness,  but  flavored  in  the  designed  result  with  realization 
that  changing  cost  relations  are  rendering  moderate 
efficiencies  (turbines,  transformers,  induction  motors, 
welding  generators)  quite  acceptable.  Again,  transients 
in  welding  generators  were  the  subject  of  erudite 
presentation,  but  the  operating  comments  indicated 
that  transients  might  well  be  the  source  of  the  difference 
between  good  and  bad  stainless  steel  welds  even  if 
ignorance  of  what  really  happens  in  the  arc  does  not 
permit  a  clear-cut  answer  in  design.  In  short,  some 
of  the  diffusive  academic  character  of  former  conven¬ 
tions  has  yielded  favorably  toward  the  practical  side, 
and  this  without  in  any  deplorable  measure  lowering 
the  high  motivation  of  the  institute  as  a  professional 
society. 

Ready  for  a  chance  to  prove  its  practicality  is  a 
rather  revolutionary  scheme  to  put  transmission  back 
on  a  d.c.  basis.  Accorded  high  place  as  a  brilliant 
piece  of  research  which  ties  the  modern  electronic 
device  into  Steinmetz’s  monocyclic  square,  the  circuit 
set-up  is  not  offered,  nor  was  it  accepted  as  a  panacea 
for  all  transmission  ills,  nor  is  there  any  justification 
for  envisioning  a  super-transmission  mesh  to  tie  Maine’s 
Passamaquoddy  with  Arizona’s  Boulder  Dam.  Doubt¬ 
less  some  courageous  utility  will  before  long  give  it  a 
try-out  in  modest  manner  in  some  situation  where  it 
will  have  an  opportunity  to  prove  itself  to  be  a  means 
of  getting  higher  economy  out  of  circuit  investment 
between  stations  and  loads  in  a  semi-metropolitan  area. 

Educating  the  educated  and  the  educator  is  a 
phrase  that  may  well  be  applied  to  this  convention. 
President  Johnson  pointed  out  in  his  opening  paper 
that  the  institute  has  enhanced  its  service  value  in  this 
direction.  That  education  is  not  by  any  means  purely 
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technical.  It  includes  active  participation  in  the 
movements  through  American  Engineering  Council  and 
the  Engineers  Council  for  Professional  Development  to 
bring  engineering  talent  to  public  service  and  bring 
governmental  machinery  into  service  to  the  engineer 
in  his  professional  capacity.  It  includes  also  a  much- 
wanted  chance  for  the  employer  of  engineering  talent 
to  guide  the  engineer-factories  in  turning  out  a  product 
that  meets  today’s  need  for  a  staff  man  who  can  do  a 
superior  technical  job  and  still  be  a  citizen,  a  human 
being  and  a  social  being.  With  this  function  added 
to  the  enlargement  of  the  engineer’s  knowledge  of 
useful  technical  advances  the  convention  confirmed  the 
ambition  of  the  institute’s  leaders  to  give  it  a  revived 
recognition  of  its  broad  usefulness  as  the  thought 
center  for  all  electrical  technical  men. 

Interpreted  broadly,  the  deliberations  indicate  that 
there  has  been  little  of  the  nature  of  a  moratorium  in 
engineering.  Even  if  the  rest  of  the  world  is  loath 
to  sense  it,  the  engineer  knows  instinctively  that  the 
progress  of  modern  society  rests  upon  the  improvement 
of  the  material  world  about  us.  He  never  ceases  ac¬ 
tivity  in  that  realm  and  lately  he  also  is  remolding 
himself  temperamentally  and  civically  so  as  to  corre¬ 
late  his  tangible  talents  with  the  less  tangible  factors 
in  the  economic  and  political  world.  The  engineer  now 
has  a  big  part  at  Washington,  and  that  will  be  still 
bigger  in  local  areas  as  the  professional  society  perfects 
its  machinery  for  his  enhancement  individually  and 
collectively.  This  sentiment  underlies  the  intricate 
formulas  and  diagrams  that  dot  the  convention  papers. 

• 

Electronic  Devices 

Are  Entering  Power  Systems 

Those  who  predicted  that  the  current  decade  in 
power  would  be  an  electronic  decade  were  a  trifle 
bullish  on  tubes.  They  overlooked,  other  than  the  un¬ 
predictable  depression,  a  number  of  important  factors. 
Thus,  they  failed  to  take  into  consideration  the  vast 
amount  of  developmental  work  that  had  to  be  under¬ 
taken  and  the  natural  inertia  of  the  present  generation 
of  engineers  in  responsible  executive  positions,  result¬ 
ing  from  their  lack  of  early  familiarity  with  electronic 
devices. 

In  spite  of  these  diflSculties,  some  manufacturers 
and  a  few  companies  have  gone  ahead  and  have  ex¬ 
panded  the  field  of  tubes  on  power  systems.  As  a 
result  there  are  today  in  use  successful  electronic  de¬ 
vices  in  the  power  field  that  offer  distinct  advantages 
over  any  other  type.  This  is  particularly  true  of  low- 
energy  or  weak  current  devices  for  carrier-current 
relaying,  communication,  control  and  other  similar  de¬ 
vices.  In  the  field  of  higher-energy-level  tubes  progress 
has  been  more  slow,  but  has  picked  up  most  notably 
dicing  the  past  three  years.  Within  that  time  grid- 


controlled  rectifier  tubes  have  been  applied  to  alter¬ 
nator  regulators,  to  battery  charging,  to  the  supply  of 
excitation  for  a.c.  synchronous  machines  and  to 
variable-speed  'motor  drives. 

All  these  developments  will  be  covered  in  a  series 
of  four  articles,  the  first  one  appearing  in  this  issue. 
The  authors,  with  a  broad  power  system  and  tube 
background,  will  not  only  give  a  survey  of  tube  devel¬ 
opment  on  power  systems  but  will  go  into,  and  lay 
special  stress  on,  the  electronic  features  of  the  appli¬ 
cations.  The  entire  series  will  thus  serve  a  dual 
purpose;  it  will  be  an  account  of  what  has  been  accom¬ 
plished  to  date  and  will  act  as  a  signpost  indicating 
where  we  will  go  from  here. 

• 

Paris  Practice 
Suggests  Opportunity 

Numerous  Paris  sidewalk  cafes  are  utilizing 
novel  unit-type  electric-heater-blowers  to  make  it 
more  comfortable  for  their  patrons  in  winter,  accord¬ 
ing  to  a  recent  issue  of  BIP,  a  publication  of  La 
Societe  pour  le  Developement  des  Applications  de 
I’Electricite,  Paris.  In  view  of  the  fact  that  Americans 
have  usually  considered  indoor  heating  by  electricity 
somewhat  of  a  luxury,  this  application  for  warming 
people  seated  outdoors  under  conditions  comparable 
to  a  raw  or  rainy  fall  or  early  spring  day  in  our 
northern  latitudes  raises  the  question  whether  electric 
heat  has  been  used  here  as  extensively  as  it  might  be. 

The  chief  feature  which  characterizes  the  various 
outdoor  heaters  used  there  is  that  they  are  in  portable 
cabinet  form  and  discharge  the  heated  air  in  all  direc¬ 
tions  at  a  fairly  low  level,  usually  below  the  knees  and 
seldom  above  the  shoulders  when  seated.  As  a  result 
the  cold  blanket  of  air  that  settled  to  the  floor  is  dis¬ 
pelled  and  enough  heat  rises  around  the  patrons  to 
keep  them  comfortable  without  submitting  to  a  draft. 

Quoting  the  source  of  this  information,  J.  E.  G. 
Landre:  “This  movement  constitutes  not  merely  a  fad 
but  a  progressive  step  .  .  .  The  apparatus  is  not  a 
luxury  available  only  to  high-class  establishments; 
even  the  little  cafe  can  satisfy  and  increase  its  clientele 
with  a  single  unit  judiciously  placed  in  the  center  of 
the  terrace.” 

Using  this  principle  of  removing  the  chill  of  fall 
and  early  spring  days,  aren’t  there  opportunities  in  the 
homes  of  this  country,  especially  in  the  South  or  on 
the  Pacific  Coast,  to  use  electric  heat  until  the  more 
severe  winter  weather  demands  steam  or  hot-water  heat¬ 
ing?  It  is  during  such  periods  that  it  is  relatively 
most  expensive  to  operate  coal-fired  heating  systems, 
considering  the  heat  required.  The  cabinet  blower- 
heater  can  be  designed  to  harmonize  with  furniture  or 
the  idea  can  be  built  into  the  most  frequently  used 
rooms.  It  is  an  opportunity  worth  considering. 
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Utility  Men  Confer 
With  President 


fact  that  the  second  offer  had  been  made, 
but  he  said  that  he  had  not  yet  examined 
it.  It  was  sent,  he  said,  to  Rear  Admiral 
R.  E.  Bakenhus,  public  works  officer  for 
the  New  York  district,  for  study  and 
recommendations. 


Consolidated  Offer 
Vetoed  by  Board 


Light  and  power  executives  discuss  plan 
for  selling  appliances  with  aid  of  govern¬ 
ment  credit  —  No  more  power  authori¬ 
ties  to  be  set  up  now 


In  proposals  to  Public  Service  Commis¬ 
sion  New  York  utilities  ask  7  per  cent  re¬ 
turn —  LaGuardia  scoffs  at  suggestions 
—  Second  offer  is  made  to  federal 
government 

The  New  York  Public  Service  Com¬ 
mission  has  voted  unanimously  to  reject 
the  offer  of  the  Consolidated  Gas  System 
of  a  6  per  cent  cut  in  electric  rates  in 
New  York  City  and  Westchester  County, 
amounting  to  $10,000,000,  in  connection 
with  putting  into  effect  the  Washington 
plan  of  rate  reduction.  The  Consolidated 
plan  involves  the  unification  of  its  four¬ 
teen  subsidiary  corporations  into  one 
giant  company.  The  rejection  of  the  offer 
by  the  commission  does  not  end  the  nego¬ 
tiations  between  it  and  the  Consolidated 
Gas  group.  The  company  offer  was 
made  for  bargaining  purposes  only  and 
the  bargaining  procedure  is  still  in  its 
early  stages. 

Under  the  plan  the  company  would  be 
allowed  and  guaranteed  a  return  of  7 
per  cent  on  its  capital  assets.  These  are 
valued  at  a  total  of  about  $1,200,000,000, 
but  this  rate  base  would  be  reduced  by 
about  $85,000,000  before  the  plan  went 
into  effect,  making  the  total  upon  which 
the  company  would  draw  its  return 
$1,119,000,000.  One  of  the  provisions  in 
the  company’s  offer  was  that  of  includ¬ 
ing  taxes  in  operating  costs.  Under  that 
arrangement  the  utility  taxes  levied  by 
the  city  would  be  borne  by  consumers. 
Uniform  rates  would  prevail  in  New 
York  City,  although  rating  zones  might 
be  established  in  Westchester  County. 
Submetering  and  resale  of  electricity 
would  be  forbidden.  Announcement  of 
the  Consolidated  plan  did  not  lessen  the 
insistence  of  Mayor  LaGuardia  that  a 
bigger  cut  in  electric  rates  should  be 
made.  Commenting  on  the  7  per  cent 
return,  he  said;  “It’s  a  monopoly  and 
there’s  no  risk  involved.  Seven  per  cent 
—that’s  1890  talk.” 


Suhmetering  ban  requested 

Last  week  the  electric  companies  of 
the  Consolidated  Gas  system,  as  a  step 
toward  rate  reductions  and  the  estab¬ 
lishment  of  the  Washington  Plan,  filed 
with  the  state  commission  a  petition  for 
approval  of  uniform  rules  and  regula¬ 
tions  prohibiting  the  submetering  and 
resale  of  electricity  throughout  its  ter¬ 
ritory.  The  petition  pointed  out  that 
“the  prevalence  of  the  submetering  and 
resale  of  electricity,  in  the  Borough  of 
Manhattan  and  to  a  limited  and  lesser 
extent  in  parts  of  the  other  territory  sup¬ 
plied,  has  been  and  is  a  serious  obstacle 
to  rate  reductions  and  a  large  factor  in 
maintaining  the  present  level  of  elec¬ 
tric  rates.”  The  petition  asked  that  the 
commission  hold  a  public  hearing  upon 
the  proposed  changes  and  then  prescribe 
the  rules  effective  April  1. 


Representatives  of  the  electric  power 
industry  attended  a  conference  at  the 
White  House  last  week  called  at  their 
request  on  possible  co-operation  between 
the  government  and  power  interests  in 
selling  electrical  appliances  in  rural 
areas.  The  discussion  revolved  around 
the  possibility  of  adapting  on  a  nation¬ 
wide  scale  an  experimental  program 
now  under  way  in  the  Tennessee  Valley. 
Besides  President  Roosevelt  and  other 
officials,  those  present  included  C.  E. 
Groesbeck,  chairman  of  the  board  of  the 
Electric  Bond  &  Share  Co.;  Wendell  L. 
Willkie,  president  of  the  Commonwealth 
&  Southern  Corporation,  and  Harvey 
Couch,  president  of  the  Arkansas,  Mis¬ 
sissippi  and  Louisiana  Power  &  Light 
companies.  Officers  present  included 
Frank  R.  McNinch,  chairman  of  the 
Federal  Power  Commission;  Basil 
Manly,  vice-chairman,  and  David  E. 
Lilienthal  of  the  T.V.A. 

“We  talked  about  the  sale  of  electrical 
appliances  on  a  nationwide  scale  as  part 
of  the  rural  electrification  program  and 
about  the  general  utility  problems,  in¬ 
cluding  holding  company  legislation. 
The  conference  was  granted  at  the  re¬ 
quest  of  these  utility  representatives,” 
Mr.  McNinch  stated.  He  said  that  the 
proposed  co-operation  with  the  govern¬ 
ment  concerned  only  the  sale  of  elec¬ 
trical  appliances,  and  not  extensions  of 
electrical  service  into  rural  areas.  “The 
questions  dealt  with  were  from  a  na¬ 
tional  standpoint,”  he  added.  “The  dis¬ 
cussions  were  encouraging,  hut  there  are 
many  problems  to  be  worked  out.  There 
was  no  agreement  on  any  particular 
thing.” 

At  a  press  conference  held  last  week 
President  Roosevelt  told  newspaper  men 
that  he  does  not  plan  to  set  up  authori¬ 
ties  similar  to  the  T.V.A.  in  other  sections 
at  the  present  time.  Mr.  Roosevelt  said 
that  he  might  set  up  regional  advisory 
power  committees  in  different  areas  in 
the  coming  summer,  but  he  emphasized 
that  they  would  not  represent  a  costly 
organization.  He  expressed  hope  that  he 
could  find  experts  who  would  serve  with¬ 
out  pay  in  helping  to  develop  a  future 
power  program. 


TYPHOON  WREAKS  HAVOC 


Another  federal  rate  cut  offered 

Another  offer  was  made  by  the  Con¬ 
solidated  companies  to  the  federal  gov¬ 
ernment  of  a  reduction  of  $140,000,  or 
30  per  cent,  in  the  annual  bill  paid  by 
the  government  for  the  lighting  of  its 
buildings  in  New  York.  A  previous  offer 
of  a  15  per  cent  cut  was  publicly  re¬ 
jected  by  the  government.  In  Washing¬ 
ton  Secretary  Morgenlhau  confirmed  the 


Transmission  tower  of  the  Ujigawa 
Electric  Company,  carrying  two 
110-kv.  circuits,  was  distorted  in 
this  interesting  manner  when  struck 
by  the  full  force  of  the  typhoon 
which  recently  swept  over  Japan, 
causing  widespread  destruction. 
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Kate  Survey  Report  Issued 
by  Federal  Power  Commission 

Graphic  picture  of  residential  rates  given  by  commission  in  preliminary 
report  —  191  cities,  constituting  49  per  cent  of  all  residential  cus¬ 
tomers,  covered  in  survey  and  ranked  as  to  relative  charges 


First  of  the  serial  reports  to  Congress 
on  the  nation’s  electric  residential  rates 
has  been  made  (dated  February  3,  1935) 
by  the  Electric  Rate  Survey  staff  of  the 
Federal  Power  Commission.  It  covers 
191  cities  of  50,000  or  more  population 
and  thus  embraces  the  facts  for  49  per 
cent  of  the  country’s  urban  and  rural 
consumers.  For  consumption  of  15 
kw.-hr.  per  month  Cleveland  and  Col¬ 
umbus  share  the  honors  with  the  lowest 
charge  of  60  cents.  Cleveland  also  shows 
the  lowest  figures  for  25  and  40  kw.-hr., 
$0.88  and  $1.31  respectively.  Tacoma’s 
municipal  plant  has  the  lowest  rates  for 
the  larger  consumptions.  Jacksonville’s 
municipal  plant  charges  $7  for  100 
kw.-hr.,  whereas  Tacoma’s  bill  is  $2.40. 
Yonkers  reflects  the  highest  charges  for 
consumption  of  250  ($15.85)  and  500 
($28.25)  kw.-hr.  per  month. 

Survey  is  restricted 

Restricting  the  discussion  to  cities  of 
50,000-100,000,  they  rank  somewhat  dif¬ 
ferently.  The  competitive  Cleveland 
municipal  and  private  plants  in  the  sub¬ 
urban  service  and  the  Holyoke  plant 
charge  only  $0.60  for  15  kw.-hr.,  while 
York,  Pa.,  charges  $1.66.  For  100 
kw.-hr.  Madison,  Wis.,  has  the  low  rate 
of  $2.73  and  Mount  Vernon  and  New 
Rochelle,  N.  Y.,  the  high  of  $7.31.  These 
same  two  New  York  cities  also  show  the 
high  of  $28.81  for  500  kw.-hr.,  whereas 
the  Springfield,  Ill.,  municipal  charges 
the  lowest  rate,  $7.30. 

All  the  information  reported  and 
charted  is  in  the  form  of  typical  bills 
carefully  chosen  to  cover  the  lowest 
schedule  available  for  each  magnitude  of 
domestic  use.  The  commission  finds  this 
to  be  the  only  feasible  method  of  pre¬ 
senting  the  rate  facts.  The  data  are  as  of 
January  1,  1935,  and  all  of  it  has  been 
verified  by  correspondence  with  the  re¬ 
porting  companies.  In  nearly  one-third 
of  the  191  cities  residential  reductions 
have  been  made  during  the  six  months 
the  survey  has  been  in  progress.  The 
commission  estimates  these  reductions  to 
amount  to  $5,640,000.  Earlier  reductions 
are  of  course  also  reflected  by  the  report. 

I  tility  companies  commended 

Appreciation  is  expressed  for  the  gen¬ 
eral  spirit  of  co-operation  of  the  utilities 
in  supplying  and  clarifying  the  data. 
The  report  carefully  cautions  against 
niaking  invidious  comparisons  between 
communities  without  taking  into  account 


the  local  factors  that  may  well  justify 
differences  in  rate  levels,  some  of  which 
are  beyond  the  control  of  the  companies, 
although  it  feels  it  must  deplore  the 
complexity  and  enormously  wide  variety 
of  rate  structures.  One  hamlet  of  27 
people  was  found  to  have  eleven  differ¬ 
ent  residential  rates  available.  One  com¬ 
pany  bills  58,000  residential  customers 
under  530  different  schedules. 

Of  the  20,000,000  residential  consu¬ 
mers,  approximately  13,350,000,  it  was 
found,  were  supplied  with  .lighting  and 
small  appliance  service  only,  using,  as  a 
rule,  15,  25,  to  40  kw.-hr.  The  5,310,000 
who  also  have  electric  refrigerators  used 
100  to  150  kw.-hr.  Only  about  150,000, 
apparently,  use  electric  current  for  cook¬ 
ing  but  not  for  refrigeration.  Some 
870,000  have  both  electric  cooking  ranges 
and  refrigerators  as  well  as  small  appli¬ 
ances,  using  250  kw.-hr.;  and  the  320,000 
who  utilize  electric  current  for  water 
heating  as  well  as  cooking,  refrigeration, 
lighting  and  small  appliance  service, 
average  about  500  kw.-hr. 

# 

Power  Commission  Charged 
With  Suppression  of  Facts 

American  investors  are  entitled  to  the 
whole  truth  regarding  the  value  of  their 
holdings  in  utility  securities,  but  the 
statements  of  the  Administration’s  Power 
Commission  give  only  half-truths  and 
suppress  important  facts,  according  to  a 
statement  made  recently  by  Dr.  Hugh  S. 
Magill,  president  of  the  American  Fed¬ 
eration  of  Utility  Investors. 

“The  reason  why  the  gilt-edge  bonds 
of  certain  operating  companies,  legal  in¬ 
vestments  for  savings  banks  and  insur¬ 
ance  companies  are  higher  in  price,” 
Dr.  Magill  said,  “is  due  to  the  remark¬ 
able  soundness  of  the  utility  industry, 
the  unusual  demand  for  high-class  se¬ 
curities  because  of  the  lowered  yield  on 
government  obligations  and  savings  banks 
deposits  and  the  fact  that  the  nation¬ 
wide  plan  for  government  competition  in 
the  development  of  power  has  not 
actually  been  put  into  effect. 

“Besides  the  bonds  of  the  soundest 
utility  companies,  there  are  billions  of 
dollars  in  utility  common  and  preferred 
stocks  held  by  investors  in  good  faith. 
Actual  government  competition  in  devel¬ 
oping  power  units  would  tend  to  wipe  out 
these  values  entirely  and  seriously  impair 
the  value  of  the  senior  securities.  .  .  . 


“A  decline  of  approximately  40  per 
cent  in  the  market  value  of  common 
stocks  of  sound  public  utility  operating 
companies  has  resulted  since  October, 
1932.  This  decrease,  if  applied  to  the 
five  billion  dollars  of  utility  common 
stocks,  represents  a  loss  to  investors  of 
nearly  two  billion  dollars.  .  .  .” 

• 

Suit  to  Probe 
All  T.V.A.  Plans 

Court  hearings  in  Alabama  open  to  pro¬ 
gram  in  other  states  —  Authority  gives 
contract  to  Westinghouse 

Documentary  evidence  laying  a  foun¬ 
dation  for  an  attack  on  the  constitu¬ 
tionality  of  the  electrification  program 
of  the  Tennessee  Valley  Authority  was 
placed  this  week  before  Judge  W.  I. 
Grubb,  hearing  a  petition  for  an  injunc¬ 
tion  to  halt  the  government  agency’s 
power  development  plans.  Clashes  be¬ 
tween  attorneys  interrupted  the  proce¬ 
dure  of  reading  documentary  evidence 
into  the  record  in  support  of  the  plea  of 
a  group  of  preferred-stock  holders  of 
the  Alabama  Power  Company  for  an  in¬ 
junction  to'  restrain  the  power  program 
and  application  of  “yardstick”  rates  in 
fourteen  north  Alabama  cities  and  towns. 

Judge  Grubb  denied  a  motion  to  limit 
the  testimony  and  evidence  to  the  Ala¬ 
bama  Power  Company  contracts,  open¬ 
ing  to  inquiry  the  authority’s  power 
program  in  other  states.  He  issued  a 
subpoena  for  the  minutes  of  the  Ten¬ 
nessee  Valley  Authority’s  meetings. 

Counsel  for  fourteen  Alabama  towns 
moved  to  dissolve  a  temporary  injunc¬ 
tion  recently  issued  by  Judge  Grubb  re¬ 
straining  them  from  accepting  funds 
from  the  P.W.A.  or  any  other  govern¬ 
mental  agency  to  build  competing  dis¬ 
tribution  systems.  Hearing  was  set  for 
February  2. 

Westinghouse  gets  T.V.A.  contract 

The  authority,  placing  its  first  contracts 
for  major  electrical  equipment,  has 
awarded  to  the  Westinghouse  Electric 
&  Manufacturing  Company  an  order 
amounting  to  approximately  $1,000,000 
for  two  waterwheel  generators  and  auxil¬ 
iary  equipment.  The  generators,  each  of 
56,000  kva.  capacity,  will  be  installed  in 
the  Norris  Dam  power  plant  on  the 
Clinch  River. 

• 

New  Station  for  Pasadena 

Construction  of  a  new  12,000-kw. 
capacity  substation  and  extensive  in¬ 
stallation  of  underground  conduits  are 
planned  by  the  Pasadena,  Calif.,  Munici¬ 
pal  Light  and  Power  Department  as 
principal  units  in  its  1935  program  of 
extensions  and  betterments,  according  to 
C.  W.  Koiner,  Pasadena  city  manager. 
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Output  Still  Forging  Ahead 
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Reports  of  central-station  energy  out¬ 
put  continue  to  indicate  rising  industrial 
activity,  according  to  figures  announced 
by  the  Edison  Electric  Institute.  Instead 
of  the  usual  decrease  after  the  holidays 
production  of  1,781,666,000  kw.-hr.  in 
the  week  ended  January  26  was  almost 
up  to  the  December  peak.  Since  the  be¬ 
ginning  of  the  year  each  week  has 
brought  an  increase.  Abnormal  weather 
may  explain  last  week’s  rise,  but  it  does 
not  account  for  the  sustained  level. 


The  latest  production  figure  is  10.6 
per  cent  above  last  year’s  for  the  corre¬ 
sponding  week,  well  above  1929  and  all 
other  years  except  1930  and  only  2.4  per 
cent  under  the  all-time  record  for  the 
fourth  week  in  January. 

All  parts  of  the  country  participated 
in  the  advance,  but  the  gain  over  1934 
in  the  Central  industrial  area  is  espe¬ 
cially  to  be  noted  for  it  is  piled  on  top  of 
a  13  per  cent  increase  last  year  over  1933. 
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Allf*ii  of  ^  c*8tiii^liouse 
Pretlipts  Buniiiess  Revival 

“Anticipating  a  revival  of  general 
business  conditions,  we  are  planning  the 
most  comprehensive  advertising  and  pro¬ 
motion  program  for  1935  that  Westing- 
house  has  ever  attempted,”  A.  E.  Allen,, 
vice-president  in  charge  of  merchandis¬ 
ing,  told  a  group  of  editors  and  special 
news  representatives  recently  at  a 
luncheon  held  at  the  Waldorf-Astoria 
Hotel,  New  York."  In  explaining  his  op¬ 
timistic  prediction  of  an  upward  trend 
in  business,  the  Westinghouse  merchan¬ 
dising  chief  stated  that  1934  had  proved 
to  be  the  biggest  year  in  Westinghouse 
merchandising  history,  and  that  every  in¬ 
dication  pointed  to  an  even  greater 
stimulation  in  1935.  In  justifying  his 
faith  in  the  continued  progress  of  the 
electrical  appliance  industry,  Mr.  Allen 
said  that  Westinghouse  merchandising 
had  increased  its  1934  sales  73  per  cent 
over  sales  in  1933. 

“Improved  general  business  condi¬ 


tions,  increased  popular  acceptance  of 
electricity  as  a  servant  and  a  definite 
trend  toward  lower  rate  structures  have 
all  been  responsible  for  the  rebirth  of 
the  merchandising  industry,”  Mr.  Allen 
said, 

• 

Electricity  Commission 
Rccommcmlcd  for  Quebec 

Establishment  of  a  commission  which 
will  be  a  central  authority  to  which  will 
be  submitted  the  absolute  and  complete 
control  of  electricity  in  the  Province  of 
Quebec,  both  as  to  production  and  dis¬ 
tribution,  was  recommended  to  the  pro¬ 
vincial  government  last  week  in  the 
report  of  the  commission  appointed  to  in¬ 
vestigate  the  electrical  problem  in  Que¬ 
bec.  “The  commission,”  the  report  says, 
“shall  have  all  the  powers  necessary  to 
see  to  the  conditions  of  the  sale  of  elec¬ 
trical  service,  to  exercise  its  control  of 
the  accounts  and  books  of  companies  and 
corporations,  to  supervise  the  financial 
operations,  particularly  the  issue  of  cap¬ 


ital  stock  and  debentures,  and  the  estab¬ 
lishment  of  fair  and  reasonable  rates.” 

As  to  municipalization,  the  commission 
declares  itself  in  favor  of  the  principle 
and  recommends  that  the  government 
adopt  the  legislation  necessary  to  facili¬ 
tate  the  creation  of  municipal  electric 
systems,  while  protecting  the  autonomy 
of  municipalities  and  the  vested  rights 
of  the  private  interests  already  operating. 


Rare  Merchandising  Offers 
Made  in  Washington 

J.  Frank  McLaughlin,  president  of  the 
Puget  Sound  Power  &  Light  Company, 
and  J.  D,  Ross,  superintendent  of  the 
Seattle  Department  of  Lighting,  on 
January  21  announced  extraordinary 
merchandising  offers  which  will  benefit 
thousands  of  homes  in  Seattle  and  in 
western  and  eastern  Washington. 

The  Puget  Sound  Light  &  Power 
Company  is  offering  Hot  Point  electric 
ranges  for  $1.95  down  payment  and 
$1.95  a  month  and  automatic  water 
heaters  with  monel  metal  tanks  for  $2.35 
down  and  $2.35  per  month.  The  water 
heater  is  manufactured  by  the  Edison 
General  Electric  Appliance  Company. 
The  City  of  Seattle  Light  Department  is 
offering  L,  &  H.,  Hotpoint  or  Westing¬ 
house  ranges  at  $1,75  down  and  $1.75 
per  month  and  water  heaters  for  $2 
down  and  $2  per  month.  The  city  of 
Seattle  also  announced  the  cost  of  wir¬ 
ing  homes  for  electric  ranges  and  heaters 
has  also  been  reduced  with  savings  as 
high  as  50  per  cent. 


Electrification  Completed 

Marking  the  completion  of  the  elec¬ 
trification  of  the  Pennsylvania  trackage 
between  New  York  and  Washington,  a 
special  Pennsylvania  Railroad  train  on 
Tuesday  of  this  week  made  the  round 
trip  of  269  miles  between  Philadelphia 
and  Washington  in  3  hours  and  54^^ 
minutes  running  time.  It  broke  the  rec¬ 
ord  for  passenger  trains  both  ways.  The 
nine-car  special,  drawn  by  one  of  the 
road’s  new  semi-streamlined  electric  en¬ 
gines,  carried  128  persons,  including 
railroad,  state  and  federal  officials, 
among  these  Secretary  Ickes,  whose  Pub¬ 
lic  Works  Administration  lent  to  the 
railroad  $37,000,000  to  complete  the  elec¬ 
trification. 


New  York  Metal  Prices 
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Utility  Bonds  Advance  Sharply 
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Outstanding  advances  Here  made  in  Januarv’  by  utility  issues,  chiefly  those  of 
operating  companies,  which  sold  at  new  high  levels  since  the  low  point  of 
the  depression.  “Electrical  World”  index,  98.8;  December,  95.9.  Stock 
index  unchanged  at  18.5. 


Supreme  Court  Upholds 
Oliio  Utility  in  Rate  Cases 

Reversing  the  decision  of  the  Ohio 
Supreme  Court,  the  United  States  Su¬ 
preme  Court  recently  held  that  orders 
of  the  state  Public  Service  Commission 
fixing  retroactive  gas  rates  effective  in 
Lima  from  1928  to  1932  and  in  Kenton 
from  1929  to  1933  were  in  violation  of 
the  due  process  clause  of  the  Fourteenth 
Amendment  to  the  federal  Constitution. 

In  the  Lima  case  the  highest  court 
found  errors  in  rejecting  charges  upon 
income.  By  adding  to  operating  charges 
items  erroneously  excluded  by  the  com¬ 
mission  the  Supreme  Court  found  the 
prescribed  rates  to  yield  but  4.53  per 
cent,  which  “is  too  low  to  satisfy  the  re¬ 
quirements  of  the  Constitution  .  .  .  when 
applied  during  the  years  1928  to  1931.” 
Since  the  sole  method  in  Ohio  for  re¬ 
view  of  a  commission  order  is  by  petition 
in  error  to  the  state  Supreme  Court,  the 
record  must  exhibit  facts  relied  upon  by 
the  court  to  repel  unimpeached  evidence 
submitted  by  the  company  in  order  to 
make  such  review  adequate. 

In  the  Kenton  case  action  of  the 
commission  was  held  to  be  in  vio¬ 
lation  of  the  due  process  clause  of 
the  Fourteenth  Amendment  where  the 
commission,  in  ascertaining  gross  income 
and  operating  expenses,  confined  itself 
to  the  company’s  business  in  1929  and 
predicted  on  that  basis  the  income  and 
expenses  to  be  looked  for  in  the  years 
to  follow,  though  there  was  evidence,  full 
and  unchallenged,  as  to  the  actual  rev¬ 
enue  and  outlay  for  1930  and  1931. 

• 

United  Corporation  Report 

In  its  annual  report  for  1934  the 
United  Corporation  shows  the  elimina¬ 
tion  of  its  demand  loan,  which  totaled 
$5,000,000  at  the  end  of  1933,  and  cash 
holdings  of  $1,980,673,  against  $950,896 
a  year  before.  Earned  surplus  at  the 
close  of  1934  stood  at  $11,145,550,  com¬ 
pared  with  $8,590,761  at  the  end  of 
1933.  Total  investments  carried  at 
$582,965,026  on  the  books  of  the  com¬ 
pany  had  a  market  value  on  December 
31,  1934,  of  $139,183,583,  comparing 
with  $586,498,081  and  $188,249,626,  re¬ 
spectively,  at  the  end  of  the  preceding 
year. 

• 

New  Utility  Plans  Approved 

At  a  hearing  of  stockholders  and 
creditors  of  the  Central  Public  Service 
Corporation,  Central  Gas  &  Electric 
Company,  Southern  Cities  Public  Utility 
Company  and  Southern  Cities  Public 
Service  Company  before  the  federal 
court  in  Maryland  last  week  the  court 
approved  modifications  to  the  plan  of 
reorganization  and  the  offer  of  com¬ 
promise  with  the  government  on  tax 
claims. 


Securities  Act  Modified 

Requirements  for  the  registration  of 
new  issues  under  the  securities  act  of 
1933  have  been  made  less  onerous  by 
the  new  form  A.-2  recently  promulgated. 
The  modifications  mitigate  impositions 
so  burdensome  that  they  stifled  bond 
financing  at  a  time  corporations  could 
take  advantage  of  low  interest  rates  for 
long-term  periods.  They  are,  according 
to  Chairman  Kennedy  of  the  Securities 
Commission,  the  answer  of  that  body  to 
its  pledge  to  make  registration  less  oner¬ 
ous,  less  expensive  and  more  practical. 
He  estimated  that  there  are  at  least 
$3,000,000,000  in  security  issues  ready 
for  refunding. 

Maturities  for  1935  in  the  electric 
light  and  power  industry  total  only  $127,- 
981,000,  as  compared  with  $158,000,000 
in  1934.  Although  these  figures  indicate 
that  the  obligations  of  the  utilities  are 
comparatively  light  in  the  current  year. 


this  change  in  registration  requirements 
would  seem  to  afford  them  a  chance  to 
go  ahead,  discharging,  among  other 
things,  bank  loans  to  which  resort  has 
had  to  be  made  as  an  expedient. 

• 

Ten-Year  Delay  Asked 
On  Utility  Bond  Maturity 

Holders  of  first  mortgage  twenty-year 
sinking  fund  bonds  of  the  Northwestern 
Electric  Company  due  on  May  1  next, 
of  which  $6,656,600  are  in  the  hands  of 
the  public,  are  being  asked  to  consent 
to  an  extension  of  maturity  of  the  bonds 
to  May  1,  1945.  The  company,  which 
supplies  electric  energy  to  part  of  Port¬ 
land,  Ore.,  has  announced  that  “there  is 
no  apparent  prospect  that  the  company 
will  be  able  to  provide  funds  to  pay 
these  bonds  at  their  present  maturity 
date,  either  through  the  sale  of  securi¬ 
ties  or  otherwise.” 
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Trade  Board  Submits 
Four-Point  Plan 

Keport  to  Senate  recommends  drastic 
legislation  for  control  of  utility  holding 
companies  —  Taxation  and  direct  statu¬ 
tory  prohibitions  favored 

Recommendations  for  legislation  for 
the  federal  taxation  and  regulation  of 
holding  companies  in  the  electric  and 
gas  utilities  held  were  made  by  the  Fed¬ 
eral  Trade  Commission  in  its  hnal  re¬ 
port  to  the  Senate.  The  commission  laid 
down  a  four-point  legislative  program 
to  correct  the  alleged  evil  practices  of 
the  holding  company  system.  The  pro¬ 
gram  included  (1)  taxation;  (2)  direct 
statutory  inhibitions;  (3)  a  compulsory 
federal  licensing  act;  (4)  a  permissive 
federal  incorporation  act.  “The  sug¬ 
gested  methods  are  not  conflicting,”  says 
the  commission,  adding  that  “any  one, 
two,  three,  or  all,  may  be  employed.” 
However,  the  report  says  that  the  com¬ 
mission  “primarily  recommends  the  flrst 
two  methods — flrst,  taxation,  and,  sec¬ 
ond,  direct  prohibitive  legislation.” 

Dealing  flrst  with  the  taxation  method 
of  control,  the  commission  laid  down  six 
tax  proposals.  The  flrst  was  an  annual 
tax,  graduated  sharply  upward,  on  the 
net  income  to  a  holding  company  from 
the  operation  of  its  subsidiaries  in  states 
other  than  that  in  which  the  holding 
company  is  incorporated.  An  annual  ex¬ 
cise  tax,  sharply  stepped  upward  as  the 
amount  increases,  was  also  proposed,  in 
proportion  to  the  holdings  by  one  utility 
holding,  operating,  or  servicing  corpo¬ 
ration  in  another,  or  by  any  officer,  or 
director  of  such  corporation  in  another, 
or  by  any  trustee  or  other  person  hold¬ 
ing  any  such  interest  in  any  other  utility 
holding,  operating,  supervising  or  servic¬ 
ing  corporation.  Other  taxes  outlined  by 


COMING  MEETINGS 


National  Klertrical  Manufacturers  As¬ 
sociation — Midwinter  conference,  Wal¬ 
dorf-Astoria  Hotel,  New  York  City, 
February  6-8.  W.  J.  Donald,  155  East 
4-lth  Street,  New  York. 

Klickifcan  Eniclneerinit  Society — Annual 
meeting.  Hotel  Statler,  Detroit,  Mich., 
February  22-23.  E.  Ij.  Brandt,  execu¬ 
tive  secretary,  478  West  Alexandrine 
Avenue,  Detroit. 

National  Fire  Protection  Association — 
Electrical  Committee,  biennial  meet¬ 
ing,  Electrical  Association  of  New 
York  rooms,  46th  Street  and  Lexing¬ 
ton  Avenue,  New  York,  March  19-22. 
V.  H.  Tousley,  secretary.  Electrical 
Committee,  612  North  Michigan  Ave¬ 
nue,  Chicago,  Ill. 

Electrochemical  Society,  Inc.  —  Spring 
meeting.  New  Orleans,  La.,  March  21- 
23.  Dr.  Colin  G.  Pink,  secretary,  Co¬ 
lumbia  University,  New  York. 

Missouri  Association  of  Public  Utilities — 
Annual  meeting,  Kansas  City,  Mo., 
April  25-26.  Jesse  Blythe,  assistant 
secretary,  101  West  High  St.,  Jeffer¬ 
son  City,  Mo. 


the  commission  included  levies  on  capi¬ 
tal  stock  issues  in  excess  of  flxed  capital, 
levies  on  transactions  between  interlock¬ 
ing  corporations,  taxes  on  gross  income 
in  excess  of  determined  amounts,  and 
taxes  on  authorized  capitalization  of  any 
corporation  which  remains  unissued. 

Discussing  the  need  for  directly  and 
speciflcally  making  unlawful  certain 
practices,  with  proper  penalties,  the 
commission  advises  that  a  separate  stat¬ 
ute  should  be  drawn  making  felonies 
or  misdemeanors  of  certain  abuses  dis¬ 
closed  during  the  commission’s  public 
utilities  investigation,  so  far  as  they  may 
be  reached  under  federal  jurisdiction. 
It  made,  in  all,  24  recommendations  for 
legislation  under  this  head,  one  point 
stressed  being  enforcement  of  the  pru¬ 
dent  investment  theory  in  permitting 
security  flotations. 

Protection  of  rate  payers 

The  next  series  of  recommendations 
for  statutory  inhibitions  would  outlaw 
evils  which  the  commission  said  affected 
the  rate-paying  public,  such  as  the  im¬ 
position  by  holding  companies  upon  sub¬ 
sidiaries  of  contracts  and  arrangements 
which  result  in  the  compulsory  and  im¬ 
proper  taking  or  diversion  of  operating 
company  funds.  The  remaining  recom¬ 
mendations  in  the  group  of  24  were 
classifled  as  primarily  for  the  protection 
of  the  investing  public. 

The  final  section  of  the  report  dealt 
with  compulsory  federal  licensing  and 
permissive  federal  incorporation,  which 
the  commission  declared  would  provide 
a  reasonably  effective  solution.  One  sug¬ 
gestion  would  prohibit  transportation 
and  sale  in  interstate  commerce  of  elec¬ 
tric  energy  and  gas,  or  the  issue  of 
securities  for  their  sale  and  transporta¬ 
tion,  by  any  utility  holding  or  operating 
company  unless  a  federal  license  is  flrst 
obtained. 


Legislative  Committee 
to  Quiz  New  York  Officials 

The  New  York  State  joint  legislative 
committee  created  to  investigate  activi¬ 
ties  of  public  utility  corporations  and 
affiliated  organizations  has  authorized  its 
counsel,  John  E.  Mack,  to  send  out  an 
elaborate  questionnaire  to  past  and 
present  state  officials  and  members  of 
the  Legislature,  asking  them  to  detail  all 
connections  or  transactions  they  have 
had  with  public  utility  companies  during 
the  past  five  years.  The  questionnaire 
is  very  complete  and  calls  for  informa¬ 
tion  on  stock  or  offices  held  in  public 
utility  companies  and  any  compensation, 
fees,  gifts,  bonuses,  dividends,  stock  re¬ 
imbursements,  campaign  contributions 
or  anything  else  which  they  might  have 
received  from  any  public  utility  company 
operating  in  the  State  of  New  York. 


EVENTS 

IN  WASHINGTON 


Application  has  been  made  by  the 
Great  Western  Power  Company  to  the 
Federal  Power  Commission  for  a  pre¬ 
liminary  permit  covering  a  project  on 
the  north  fork  of  the  Feather  River.  Six 
power  developments  are  proposed.  They 
are  to  utilize  all  of  the  available  head 
between  the  existing  Caribou  and  Big 
Bend  developments.  The  power  is  to  be 
used  for  public  utility  purposes  in  north 
and  central  California. 

• 

Proposed  amendments  to  the  Recon¬ 
struction  Finance  Corporation’s  Act  pro¬ 
vide  for  a  $300,000,000  fund  for  the 
financing  of  purchases  of  electrical, 
plumbing  and  air-conditioning  appli¬ 
ances  and  equipment. 

• 

Investigation  of  the  government’s  land 
and  water  policies  has  been  authorized 
by  the  Senate.  It  will  be  conducted  by  a 
special  committee  on  which  the  public 
lands,  irrigation  and  reclamation  and 
agriculture  and  forestry  committees  are 
to  be  represented. 

• 

The  Federal  Power  Commission  has 
concluded  its  hearings  dealing  with  ex¬ 
penditures  of  the  Lexington  Water  Power. 
Company  in  connection  with  its  Saluda 
project  in  North  Carolina. 

PAUL  WOOTON, 

Washington  Correspondent. 


Urges  Government  Continue 
Reclamation  Policy 

In  a  report  based  on  a  survey  of  fed¬ 
eral  reclamation  in  the  West  made  by 
F.  E.  Schmitt,  editor  of  Engineering 
News-Record,  and  John  W.  Haw,  direc¬ 
tor  of  agricultural  development.  Northern 
Pacific  Railway,  the  continuance  of  rec¬ 
lamation  by  the  federal  government  as 
available  means  may  permit  was  urged. 

On  the  question  of  power  produced  in 
connection  with  reclamation  projects,  the 
committee  reported  that  because  of  the 
wide  diversity  between  projects  in  the 
relation  of  power  to  irrigation  and  the 
necessity  of  placing  reclamation  rela¬ 
tions  on  a  definite  basis  it  is  essential 
that  a  uniform  policy  be  established  by 
law.  The  committee  made  the  sugges¬ 
tion  that  the  farming  enterprise  and 
the  power  enterprise  are  independent 
activities  and,  to  be  sound,  should  each 
stand  on  its  own  feet.  It  also  stated  that 
power  rates  should  be  determined  by 
consideration  of  the  general  public  wel¬ 
fare  and  should  not  be  used  as  a  means 
of  subsidizing  a  limited  group. 
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Pa>!‘amaquoddy  Project 
Stiulied  by  Roosevelt 

Further  attention  was  given  to  the 
Pa?>amaquoddy  Bay  project,  Maine,  last 
week  when  President  Roosevelt  and  Dex¬ 
ter  Cooper,  engineer,  conferred  on  an 
application  to  the  Public  Works  Admin¬ 
istration  for  a  loan  of  $47,000,000  to 
finance  the  undertaking.  The  Passama- 
quoddy  project  involves  not  only  a  plant 
to  liarness  the  power  of  the  tides  of  the 
Bay  of  Fundy,  but  to  construct  an  alumi¬ 
num  and  stainless-steel  plant  to  provide  a 
commercial  outlook  for  such  power.  The 
only  action  taken  by  the  P.W.A.  on  the 
application  for  aid  in  financing  the  work 
has  consisted  of  the  filing  of  a  report  on 
an  investigation  by  engineers,  who  stated 
that  the  Passamaquoddy  was  feasible  as 
an  engineering  project,  but  who  expressed 
doubt  whether  it  would  be  economically 
successful. 


Alliis-Chalmers  Company 
Holds  “Open  House” 

Displaying  a  highly  diversified  line  of 
equipment,  the  Allis-Chalmers  Manufac¬ 
turing  Company  was  host  at  an  “open 
house”  on  Saturday,  January  19,  to  more 
than  30,000  guests  who  filed  through  the 
shops  and  foundries  in  Milwaukee  on  the 
invitation  of  Chairman  Otto  P.  Falk  and 
President  Max  Babb.  Chief  among  the 
attractions  were  the  115,000-hp.  hydro 
turbines  for  Boulder  Dam,  the  80,000-kw. 
steam  turbo-unit  to  go  into  the  Port 


Washington  station  of  the  Milwaukee 
Electric  Railway  &  Light  Company  and 
the  2,000,000-volt  surge  laboratory.  But 
this  is  not  to  say  that  Texrope  drives, 
tractors,  pumps  and  all  the  diverse 
products  of  the  company  did  not  each 
get  their  share  of  attention.  They  did. 
Officials  pronounced  the  party  a  great 
success. 

• 

Iiidu8trial  Arts  Exposition 

Announcement  has  been  made  by  the 
National  Alliance  of  Art  and  Industry  of 
an  Industrial  Arts  Exposition  to  be  held 
at  Rockefeller  Center  Forum.  New  York, 
from  April  15  to  May  15.  The  purpose 
of  the  exposition  is  to  demonstrate  the 
improved  living  conditions  among  the 
lower  income  groups  made  possible  by 
tbe  accompUsbments  of  American  indus¬ 
try  in  the  ^elds  of  housing,  household 
appliances,  transportation,  communica¬ 
tion,  fabrication  and  leisure.  Features  of 
the  exhibit  will  include  a  model  of  Frank 
Lloyd  Wrigbt’s  Broad  Acre  City  and 
housing  project  models. 

Jackson  Rejects  City  Plant 

Jackson,  Miss.,  voted  down  a  proposal 
for  municipal  ownership  of  an  electric 
power  plant  and  a  possible  hookup  with 
the  Tennessee  Valley  Authority  at  an 
election  held  January  19  on  a  proposed 
$1,500,000  bond  issue  to  finance  the 
project.  Complete  returns  show  the  vote 
stood  at  3,888  to  3,098.  Jackson  has 


BOULDER  DAM  HYDRAULIC  TURBINES 


llic  four  largest  and  most  powerful  turbines  ever  built,  all  for  Boulder 
Dam,  are  now  in  the  course  of  construction  in  the  erecting  shop  of  the 
4ll:'-(,halmers  Manufacturing  Company.  Each  of  these  turbines  is  capable 
of  developing  1.50.000  hp.  when  the  water  in  the  reservoir  reaches  a  maxi¬ 
mum  head  of  592  ft. 


sought  a  reduction  in  electric  rates 
amounting  to  15  to  20  per  cent,  but 
the  company  contended  that  such  a  cut 
would  amount  to  confiscation  of  prop¬ 
erty  without  due  process  of  law.  The 
company  fought  vigorously  to  defeat  the 
bond  issue,  offering  to  put  into  effect, 
retroactive  as  of  December  25,  a  com¬ 
promise  schedule  of  reduced  electric 
rates  previously  rejected  by  the  com¬ 
mission  and  also  offering  immediate  sub¬ 
stitution  of  a  new  bus  system  and  a  5- 
cent  fare  for  the  present  outworn  street 
car  system  and  a  7-cent  fare. 

• 

Resources  Board  Urges 
National  Network  of  Power 

A  vast  public  power  development  for 
the  nation  along  the  lines  of  the  Ten¬ 
nessee  Valley  Authority  was  recom¬ 
mended  to  President  Roosevelt  recently 
by  the  water  planning  committee  of  the 
National  Resources  Board.  “The  com¬ 
bining  of  power  generating  facilities, 
where  technically  practicable  with  any 
type  of  dam  (whether  built  for  flood 
control,  low  power  control,  navigation 
or  recreational  purposes),”  the  report 
said,  “may  make  economically  feasible 
many  a  project  which  otherwise  might 
not  be  so.” 

The  committee  estimated  the  total  in¬ 
stalled  hydro-electric  capacity  of  unde¬ 
veloped  sites  at  55,000,000  kw.,  almost 
equal  to  the  present  developed  capacity 
from  all  sources.  Only  locations  promis¬ 
ing  profitable  developments  were  con¬ 
sidered,  it  added. 

For  the  country  as  a  whole,  the  com¬ 
mittee  advocated  development  of  the 
“grid”  system  of  connecting  up  electric 
transmission  lines  for  power  savings, 
adding  that  “in  the  interests  of  the 
national  welfare  there  must  be  national 
control  of  all  the  running  water  in  the 
United  States.”  The  report  looked  to 
extension  of  rural  electrification  “to  an 
extent  not  as  yet  generally  believed  pos¬ 
sible”  as  one  outlet  for  new  power. 

• 

Columbus  Project  Delayed 

On  the  application  of  the  Columbus 
(Ohio)  Railway,  Power  &  Light  Com¬ 
pany,  Federal  Judge  Benson  W.  Hough 
granted  a  ten-day  restraining  order  to 
prevent  the  city  from  proceeding  with 
plans  for  the  construction  of  the  $1,140,- 
000  municipal  electric  light  plant  exten¬ 
sion.  The  utility  claims  that  the  Public 
Works  Act  is  unconstitutional  and  that 
the  federal  government  has  no  constitu¬ 
tional  right  to  furnish  money  to  a  city  to 
expand  a  light  plant  in  competition  with 
private  business.  Hearing  to  argue  on 
the  application  for  a  temporary  injunc¬ 
tion  and  the  city’s  motion  to  dismiss  has 
been  set  for  February  2. 
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Government  Ownership  Poor  Cure 
for  Errors,  Willkie  Asserts 

In  debate  with  Lilienthal  before  the  Economic  Club  of  New  York,  (Com¬ 
monwealth  &  Southern  head  says  T.V.A.  is  guilty  of  practices  charged 
against  utilities  —  Holding  companies  hit  by  Lilienthal 


“If  abuses  did  occur  in  the  electric 
utility  industry,  government  operation 
gives  no  guarantee  of  their  eradication,” 
Wendell  L.  Willkie,  president  of  the 
Commonwealth  &  Southern  Corporation, 
said  at  a  recent  dinner  of  the  Economic 
Club  of  New  York,  addressed  also  by 
T.V.A.  Direct(»r  Lilienthal.  In  support 
of  his  contention,  Mr.  Willkie  enumer¬ 
ated  several  deadly  parallels  between 
the  accusations  against  the  utilities  and 
the  current  practices  of  governmental 
agencies,  especially  the  Tennessee  Val¬ 
ley  Authority.  Avoidance  of  regulation 
by  holding  companies  is  matched,  if  not 
exceeded,  by  the  T.V.A.  declaration  of 
independence  of  the  Alabama  and  Ten¬ 
nessee  commissions  and  of  the  Federal 
Power  Commission. 

Propaganda  about  T.V.A.  has  already 
attained  a  magnitude  far  surpassing  any¬ 
thing  ever  perpetrated  by  utilities.  Sell¬ 
ing  government  securities  against  over¬ 
built  capacities  on  the  Tennessee  is  in  a 
class  with  the  error  of  Insull  in  patriotic¬ 
ally  investing  money  in  capacity  so  as 
to  ward  off  the  depression  when  it  be¬ 
came  a  real  threat  in  1930. 

The  government  has  even  outdone  the 
utilities  in  engaging  professors.  Incor¬ 
poration  in  Delaware,  where  “limited” 
is  an  uncommon  cognomen,  has  been 
common  for  holding  companies,  but 
E.H.F.A.  also  sought  its  corporate  powers 
there.  T.V.A.  has  been  equally  guilty 
of  “write-ups”  in  shifting  to  the  tax¬ 
payers’  shoulders  the  burden  of  support¬ 
ing  flood  control  and  navigation — mere 
bookkeeping  jugglery.  Likewise,  T.V.A.. 
through  E.H.F.A.,  “out-1  leroded  Herod” 
in  halving  the  margin  which  keeps  the 
small  retail  dealer  in  business.  Mr. 
Willkie  called  T.V.A.’s  prototype,  the 
Ontario  Commission,  a  super-power  com¬ 
pany  with  an  indebtedness  equal  to  40 
per  cent  of  the  total  provincial  debt,  the 
liabilities  exceed  $500  per  electric  cus¬ 
tomer,  and  he  asked  whether  this  was 
the  much-heralded  freedom  from  “inter¬ 
est  slavery.”  Reducing  the  Ontario 
rates  to  exact  comparability,  he  finds 
those  of  the  Commonwealth  &  Southern 
properties  to  be  substantially  lower. 

Lilienthal  hits  holding  companies 

Bondholders  suffer  when  holding  com¬ 
panies  respond  to  the  inescapable  pres¬ 
sure  to  squeeze  all  they  can  from 
operating  companies,  said  Mr.  Lilienthal. 
because  the  result,  in  effect,  is  a  con¬ 
fiscation  of  some  of  the  value  behind  the 
bonds.  In  his  opinion  the  Federal  Trade 


Commission  report  casts  a  strong  doubt 
on  the  existence  of  any  equity  for  the 
great  majority  of  utility  common  stocks. 
It  may,  he  said,  become  necessary  Ut 
defer  dividends  on  them  until  that 
equity  can  be  restored  and  the  requisite 
cushion  provided  for  the  senior  secur¬ 
ities.  In  contrast  with  his  comment  on 
holding  companies  in  general,  the 
T.V.A.  director  paid  a  glowing  tribute 
to  the  competency  of  management  of  op¬ 
erating  utilities. 

Campaign  Progresses  for 
Belter  Light — Better  Sight 

A  recent  check-up  in  the  progress  of 
the  Better  Light — Better  Sight  cam¬ 
paign  indicates  that  in  90  per  cent  of 
the  cities  of  the  country,  with  a  popula¬ 
tion  of  over  10,000,  some  kind  of  a 
Better  Light — Better  Sight  activity  has 
been  carried  on  during  the  past  year. 
About  85  per  cent  of  the  privately  owned 
electric  utilities  have  organized  eyesight 
(•(Uiservation  programs,  also  a  consider¬ 
able  number  of  municipal  plants. 

Power  company  personnel  now  devot¬ 
ing  time  to  Science  of  Seeing  work  in 
homes,  stores  and  factories  numbers 
more  than  5,000,  of  which  2.500  have 
been  added  since  last  July.  In  the  com¬ 
bined  electrical,  paint  and  optical  indus¬ 
tries  it  is  estimated  that  250,000  people 
are  now  actively  or  indirectly  preaching 
this  message.  Some  48  Better  Sight 
Bureaus  have  now  been  organized  in 
cities.  More  than  5,000  meetings  have 
been  held  throughout  the  country  with 
a  total  attendance  estimated  at  well  over 
350.000. 

This  prctgress  in  the  movement  was  re¬ 
ported  by  Chairman  M.  E.  Skinner  of 
the  National  Better  Light — Better  Sight 
Bureau  to  a  meeting  held  in  New  York 
(*n  Tuesday.  All  aspects  of  the  program 
were  discussed  by  a  variety  of  speakers. 
Since  July,  when  the  manufacture  of 
I.E.S.  certified  portable  lamps  com¬ 
menced,  Mr.  Skinner  said,  over  315,000 
of  these  study  reading  lamps  had  been 
sold  and  it  is  predicted  that  a  million 
more  will  be  sold  this  year. 

More  than  20,000  sight  meters  of 
various  types  are  now  in  use  and  are 
being  sold  at  the  rate  of  1,000  a  month. 
About  3.000  lighting  kits  and  demon¬ 
strators  have  been  sold  by  three  manu¬ 
facturers. 

No  definite  figures  are  available  as  to 
the  amount  of  improvement  which  has 


been  achieved  in  lighting.  The  com¬ 
mittee  plans  to  make  a  survey  of  the 
country  in  March  to  secure  data  on  the 
accomplishment  to  date.  The  work  up 
to  now  has  been  directed  principally  to 
the  development  of  home  lighting  and  a 
national  campaign  in  the  commercial 
and  industrial  field  was  announced  to  be 
launched  on  February  1. 

• 

Blue  Eagles  Witlidran'n 
From  19  Lamp  Companies 

Blue  Eagles  of  nineteen  members  of 
the  Portable  Lamp  and  Shade  Industry 
Code  were  withdrawn  last  week  for 
failure  to  pay  their  proportionate  costs 
of  administering  the  code.  The  com¬ 
panies  that  have  been  ordered  to  sur¬ 
render  their  Blue  Eagles  include  some 
of  the  largest  manufacturers  in  the 
United  States,  according  to  Michael 
Schwartz,  national  supervisor  of  the 
code.  The  action,  he  said,  would  have 
a  far-reaching  effect,  inasmuch  as  public 
utilities  and  department  stores  have 
provisions  in  their  own  codes  forbidding 
members  to  purchase  products  from 
companies  not  manufacturing  under 
codes. 

The  International  Association  of  Elec¬ 
trical  Inspectors,  it  was  revealed  last 
week  by  the  Electrical  Bureau  of  New 
York,  has  formally  requested  D.  A. 
Tutein,  deputy  administrator  for  the 
National  Recovery  Administration,  to  in¬ 
corporate  safety  specifications  in  the  sup¬ 
plementary  code  of  the  lamp  and  shade 
manufacturers.  The  bureau  explained 
that  the  association,  after  repeatedly 
urging  portable  lamp  manufacturers  to 
observe  reasonable  safety  requirements 
becau.se  of  the  tremendous  hazard  in 
poorly  constructed  portable  lamps,  found 
this  their  only  recourse  to  action.  In 
his  letter  to  Mr.  Tutein,  W.  J.  Mahan, 
president  of  the  association,  specifically 
requested  the  NRA  to  require  all  lamps 
to  conform  to  the  safety  standards  of 
the  Underwriters’  Laboratories,  since 
these  standards  are  nationally  recognized. 

• 

Kearney  Coiiferenee  Hehl 

The  seventh  annual  sales  conference  of 
the  James  R.  Kearney  Corporation  was 
held  in  St.  Louis  January  7-11.  At  the 
final  banquet  more  than  300  were  in  at¬ 
tendance.  The  conference  was  quite  opti¬ 
mistic  about  business  prospects  in  the 
coming  months. 

• 

Municipal  Plant  Voted  Down 

Citizens  of  Eufaula,  Okla.,  recently 
defeated  by  a  vote  of  six  to  one  a  pro¬ 
posed  bond  issue  of  $125,000  to  build  a 
municipal  electric  light  plant  and  build 
or  purchase  from  the  Oklahoma  Gas  & 
Electric  Company  the  local  distribution 
system.  An  application  for  a  P.V^ 
loan  had  been  made. 
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,  ASBESTOS  ASBESTOS  GLYPTAL  CLOTH 
VACUUM  DRIED  AND  TREATED  WITH  PYRANOL 


General  Electric 
Offers 

10  TYPES 

Three  of  them  NEW 


THE  TEN  TYPES 

’Asbestos  Glyptal,  Leaded,  Pyranol  Treated 

Gjnsists  of  a  layer  of  Glyptal  cloth  over  the  conductor  and  two 
lavers  of  nonferrous  asbestos.  The  cable  is  then  vacuum-dried,  treated 
with  Pyranol,  and  leaded.  It  is  flameproof,  and  insulation  will  not 
burn  or  give  off  explosive  gases.  (Illustrated  above.) 

’Paper  Leaded,  Pyranol  Treated 

Identical  with  standard  paper,  leaded,  oil-treated  type,  except  that 
the  paper  is  treated  with  Pyranol,  which  makes  it  flameproof. 

Paper,  Leaded,  Oil-treated 

This  is  standard  paper-insulated  leaded  cable. 

Varnished-cambric,  Leaded 

This  is  standard  varnished-cambric-insulated  leaded  cable. 

Glyptal  Cloth,  Leaded 

Identical  with  standard  varnished-cambric,  except  that  the  cloth 
is  treated  with  a  Glyptal  varnish.  It  can  be  operated  at  a  higher 
temperature,  is  more  oil-resisting,  tougher,  and  longer-lived. 

Rubber,  Leaded 

This  is  standard  rubber-insulated  leaded  cable. 

Asbestos,  Leaded 

This  is  standard  felted-asbestos-insulatcd  leaded  cable. 

Rubber,  Braided 

The  insulation  on  this  type  is  a  long-aging  rubber  compound  with 
a  moisture-absorption  factor  of  only  0.015  gram  per  sq.  in.,  a  factor 
lower  than  that  of  any  compound  previously  available.  The  finish 
is  a  special  flame-resisting  braid. 

Rubber,  All-rubber  Sheath 

The  insulation  is  similar  to  that  on  the  rubber  braided  type.  The  all¬ 
rubber  sheath  is  nonhygroscopic,  is  tough  and  abrasion-,  acid-, 
and  alkali-resisting.  Cable  can  be  buried  directly  in  ground. 

’Rubber,  Glyptal  Sheath 

Similar  to  all-rubbcr-sheath  tvpe,  except  that  the  sheath  is  made 
of  the  new  Glyptal  compound.  This  material,  a  new  G-E  develop¬ 
ment,  is  highly  resistant  to  gasoline,  oils,  acids,  and  alkalies.  Cable 
can  also  be  buried  directly  in  the  ground. 


The  type  of  cable  which  yesterday  you  con¬ 
sidered  best  adapte;d  for  your  networks  and 
other  secondary  circuits  may  not  be  best  today. 
Pyranol  and  Glyptal  compounds,  new  rubber  insu¬ 
lations,  and  other  new  developments  have  changed 
the  picture. 

Recognizing  this  situation,  and  the  immense  im¬ 
portance  of  secondary  distribution  circuits.  General 
Electric  has  concentrated  its  research  and  develop¬ 
ment  work  on  insulated  cable  for  such  applications. 
As  a  result,  we  are  now  able  to  offer  ten  types, 
one  of  which  will  surely  meet  your  particular  set 
of  conditions.  They  are  listed  in  the  next  column. 

For  more  complete  information  about  them,  see 
our  new  publication,  GEA-1885;  or  better,  call  in 
a  G-E  cable  specialist.  Address  the  nearest  G-E 
sales  office,  or  General  Electric,  Dept.  6A-201, 
Schenectady,  N.  Y. 

MAIL  FOR  NEW  BULLETIN 

General  Electric  Company 
Department  6A-201,  Schenectady,  N.  Y. 

Please  send  me  a  copy  of  your  new  publication  GEA- 
1885  on  network  cable. 


Company.. 


Address _ _ _ _ _ _ _ 
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Notable  Development  Revealed 
at  A.I.E.E.  Convention 

The  broad  scope  and  practical  nature 
of  the  A.I.E.E.  program,  coupled  with 
the  new  round-table  conferences  and 
opportunities  for  social  enjoyment,  at¬ 
tracted  more  than  one  thousand  engi¬ 
neers  from  all  over  the  country  to  the 
convention  in  New  York  City  last  week. 
Presentation  of  the  Edison  and  John 
Fritz  medals,  a  demonstrational  lecture 
on  “engineers’  greatest  gift  to  mankind” 
and  fourteen  inspection  trips  afforded 
other  attractions.  All  of  the  52  papers 
presented  at  the  twelve  parallel  sessions 
had  been  published  in  advance,  so  that 
the  business  sessions  were  devoted  al¬ 
most  entirely  to  discussions  of  the  de¬ 
velopments  and  practices  presented. 

Refreshing  features  of  the  convention 
included  the  increased  attention  given  to 
timely  problems,  greater  consideration 
of  the  dollar  economics  of  engineering, 
as  contrasted  with  efficiency  and  purely 
technical  design,  and  developments  that 
make  for  progress.  Throughout,  even 
the  worst  critics  of  the  machine  age 
would  have  to  admit  that  service  and 
benefits  to  mankind  were  always  goals 
of  the  speakers,  although  they  might  be 
expressed  in  other  terms. 

There  was  something  of  interest  and 
value  to  every  electrical  engineer,  re¬ 
gardless  of  occupation.  Particularly 
valuable  were  the  papers  on  methods  of 
securing  more  reliable  transmissions 
and  minimizing  the  effects  of  lightning; 
getting  greater  use  of  transformer  in- 


McGraw  Co-operation 

Formal  presentation  of  the  James  H. 
McGraw  Medal  for  Go-operation  for 
1934  was  made  to  Gaylord  P.  Buck,  gen¬ 
eral  commercial  manager  of  the  Public 
Service  Company  of  Colorado,  at  a  din¬ 
ner  held  in  Denver  on  January  24.  The 
citation  read  in  part: 

\s  president  of  the  Rocky  .Mountain  Elec¬ 
trical  Association  he  saw  the  possibilities  of 
creating  a  broader  influence  upon  public 
opinion  and  developing  a  more  intensive 
merchandising  operation  within  the  industry 
by  co-ordinating  the  sales  activities  of  elec¬ 
trical  men  throughout  the  entire  area  served 
by  that  organization.  By  his  vigorous  and 
stimulating  leadership  and  the  example  of 
his  own  success  in  load  building  in  Denver, 
he  aroused  the  enthusiasm  and  the  confi¬ 
dence  of  the  industry  and  won  their  co-oper¬ 
ation  in  a  program  of  promotion  and  market¬ 
ing  to  sell  the  electrical  idea  and  increase 
the  volume  of  the  electrical  business  through¬ 
out  the  states  of  Colorado,  New  .Mexico  and 
\\  yoming.  ...  By  the  inspiration  of  his 
overwhelming  enthusiasm  he  carried  men 
along  to  an  accomplishment  that  would  have 
b«'en  impossible  to  unco-ordinated  effort. 
Through  his  unflagging  energy  and  zeal  and 
his  sound  judgment  and  wise  counsel  he  has 


vestments  by  overloading  during  recur¬ 
rent  and  emergency  overloads;  reducing 
noise  from  electrical  equipment;  solution 
of  industrial  processing  problems  with 
electronic  tubes,  testing  induction  motors, 
and  major  requirements  of  engineers 
that  must  be  considered  in  their  educa¬ 
tion.  Experience  with  constant-current, 
high-voltage,  direct-current  transmission 
and  unique  motors  and  inverters  (chang¬ 
ing  d.c.  to  a.c.,  or  vice  versa)  dependent 
on  electronic  action  were  typical  of  de¬ 
velopments  that  look  into  the  future. 
The  most  significant  comments  raised  in 
discussing  all  the  foregoing  subjects  are 
presented  on  pages  23  to  27  of  this  issue. 

In  addition  there  were  interesting  ses¬ 
sions  on  electrical  machinery,  com¬ 
munication,  cables,  welding  and  illumina¬ 
tion.  Knowledge  of  oil  and  paper 
capacities  and  power  factor  were  ex¬ 
tended.  Residual  moisture  was  chal¬ 
lenged  as  contributing  to  abnormal 
properties,  and  cannot  be  removed  com¬ 
pletely  without  losing  desirable  char¬ 
acteristics  of  paper.  Increasing  strand- 
to-strand  contact  was  considered  to  pre¬ 
vent  circulating  currents  that  reduce 
carrying  capacity.  Development  of  a 
coaxial-conductor  cable  was  announced, 
affording  200  communication  channels  at 
frequencies  up  to  1,000,000  cycles. 

• 

British  Output  Increases 

The  total  amount  of  electricity  gener¬ 
ated  during  1934  by  authorized  under¬ 
takers  in  the  United  Kingdom  was 
15.4.59,000,000  units,  compared  with  a 


Medal  to  G.  P.  Buck 


made  himself  the  welcome  and  acknowledged 
leader  in  electrical  development  for  this 
broad  region  and  has  established  a  spirit 
of  devotion  to  a  common  progress  that  holds 
fine  promise  for  continuing  benefits.  .  .  . 


revised  figure  of  13,562,000,000  units  for 
1933.  This  represents  an  increase  of 
14  per  cent.  During  December  1,557,- 
000,000  units  were  generated,  an  increase 
of  1.4  per  cent  over  December,  1933. 

• 

10  per  Cent  Gain  Expected 
in  Electrical  Industry 

In  a  statement  made  public  last  week 
Frank  C.  Jones,  president  of  the  National 
Electrical  .Manufacturers  Association,  said 
that  the  “electrical  manufacturing  indus¬ 
try  may  expect  an  improvement  in  busi¬ 
ness  in  1935  as  compared  with  1934  rang¬ 
ing  from  ‘next  to  nothing’  up  to  20  per 
cent,  depending  upon  the  chief  line  of 
products  of  each  individual  company.  In 
general,  the  feeling  among  members  of 
the  executive  committee  of  the  National 
Electrical  Manufacturers  Association  is 
that  the  industry  may  look  for  an  average 
increase  of  10  per  cent.” 

Among  the  favorable  factors  cited  by 
Mr.  Jones  were  expansion  of  public  works 
construction,  more  favorable  outlook  for 
industry  generally  and.  therefore,  for  sales 
of  electrical  equipment  to  industry,  the 
likelihood  of  a  substantial  movement 
toward  rural  electrification  and  the  fact 
that  utilities  have  to  push  the  sale  of 
household  electrical  appliances  in  order 
to  build  up  a  larger  power  load  to  offset 
declining  rates.  Also  among  the  favor¬ 
able  factors  was  included  the  Federal 
Housing  Administration  stimulus  to  the 
market  for  electrical  products,  including 
not  only  homes  but  also  office  buildings 
and  factories. 

Among  the  adverse  factors  Mr.  Jones 
cited  the  apparently  adverse  governmental 
attitude  toward  public  utilities  and  the 
adverse  effects  of  the  attitude  of  business 
toward  the  securities  act. 

Utility  Merchandise  Men 
Meet  at  Nela  Park 

Utility  merchandise  managers  believe 
1935  will  prove  to  be  a  record-breaking 
year  for  the  sale  of  electrical  appliances 
and  the  majority  are  setting  up  more 
ambitious  sales  programs  than  ever  be¬ 
fore,  it  was  revealed  at  the  Central  Station 
Merchandise  Managers’  Conference  held 
last  month  at  the  General  Electric  Insti¬ 
tute,  Cleveland. 

P.  B.  Zimmerman,  manager  of  (i.E. 
specialty  appliance  sales  department,  in 
opening  the  meeting  stated  it  was  the 
policy  of  General  Electric  to  give  serious 
consideration  to  the  problems  encountered 
by  the  selling  organizations  of  utilities. 
“We  all  feel,”  Mr.  Zimmerman  said,  ‘‘tiiat 
1935  will  start  earlier  and  faster  in  the 
sale  and  distribution  of  electrical  appli¬ 
ances  than  in  previous  years.  .  .  .” 

The  meeting  was  attended  by  approxi¬ 
mately  1.50  utility  merchandisers  and  nu¬ 
merous  General  Electric  sales  heads. 
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Any  Housing  You  Want 


kilowatt  hours  \6^ 


wea 


an  ACCURATE 
Watthour  Meter 


■■HE  choice  of  housing  for  your  watt- 
hour  meters  is,  of  course,  important.  To 
meet  your  requirements,  the  new  G-E  Type 
1-20  meters  (I-20-A,  I-20-B,  I-20-C,  and 
I-20-S)  can  be  furnished  in  several  styles  of 
housings. 

But  more  important  than  housing  is  the 
selection  of  the  meter  itself.  Upon  accurate 
registration  depends  your  revenue  —  and 
therefore  your  profits;  and  we  want  you  to 
consider  the  features  which  contribute 
toward  making  the  1-20  meter  exceptionally 
accurate  under  all  conditions  of  service. 

High  torque,  which  insures  accurate  regis¬ 
tration  for  long  periods  of  time. 

Long-range  accuracy,  which  insures  cor¬ 
rect  registration  from  light  loads  to  the  heavy 
loads  taken  by  present-day  residential  con¬ 
sumers. 

Independence  of  circuit  conditions, 
which  means  ithat  variation  in  voltage,  fre¬ 
quency,  and  wave  form  do  not  affect  per¬ 
formance. 

Temperature  compensation,  which  allows 
the  meters  to  be  installed  anywhere,  regard¬ 
less  of  the  most  extreme  variations  in  tem¬ 
perature,  and  still  register  with  remarkable 
accuracy. 

And  of  vast  importance  is  the  service  record. 
I  he  element  in  the  1-20  meter  is  fundamen- 


HOUSINGS 

The  standard  house-type  meter  is  called 
the  1-20- A.  It  fits  into  every  conventional 
installation.  If  you  desire  safety  discon¬ 
nect  and  reconnect  features,  to  take  care 
of  the  new  meter  sequence,  specify  Type 
I-20-B.  This  meter  is  identical  with  the 
I-20-A  except  that  it  has  terminal  blocks 
and  cover.  The  I-20-C  meter  is  for  the 
fully  protected,  completely  armored  in¬ 
stallations,  either  indoors  or  out.  We 
can  also  furnish  the  I-20-S  meter,  which 
is  a  socket,  or  plug-in,  type. 


tally  the  same  as  the  element  in  our  well-known  1-16  meter, 
and  the  millions  of  I-l6’s  in  use,  many  for  more  than  eight 
years,  attest  to  the  reliable  and  accurate  performance  of  G-E 
watthour  meters. 


A  new  catalog  on  G-E  watthour  meters  (GEA-615C)  is  soon 
to  be  issued.  If  you  will  address  a  request  to  the  nearest  G-E 
office,  or  to  General  Electric,  Dept.  6E-201,  Schenectady, 
N.  Y.,  we  shall  be  glad  to  send  you  a  copy  as  soon  as  it  is 
available. 
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Systematic  Racking 
of  Manhole  Cables 


An  inspection  of  manholes  in  many 
cities  will  disclose  a  surprising  num¬ 
ber  of  unnecessary  complications  due 
to  unsightly  and  inaccessible  arrange¬ 
ments  of  cables.  Considering  the  fact 
that  any  repair  work  in  a  manhole 
must  be  done  at  high  speed,  systematic 
planning  and  designing  is  in  order. 
The  accompanying  illustration  shows 


/  .  Blueprint  rack  ,  . 

I'*"  V  ;^nfing  board 


two  standard  racking  arrangements 
used  by  the  Detroit  Edison  Company 
for  twelve-duct  manholes.  In  spite  of 
the  multiplicity  of  ducts  the  arrange¬ 
ment  is  simple  because  the  arrange¬ 
ment  of  duct  ends  waS  designed  with 
due  regard  to  cable  arrangement. 


Improved  Trouble- 
Trucks  Adopted 

A  fleet  of  light  gasoline  trucks  for 
trouble  service  on  the  distribution  sys¬ 
tem  is  being  fitted  out  by  the  Boston 
Edison  Company.  To  save  costs  in¬ 
volved  in  standardizing  on  a  specially 
designed  truck,  the  company  is  utiliz¬ 
ing  the  1934  model  of  the  F'ord  sedan 
delivery  car.  Several  conveniences 
provided  in  the  assembly  of  the  fleet 
units  at  the  company’s  general  service 
buildings  include:  A  radio  aerial  con¬ 
cealed  in  the  truck  roof  and  wired  to 
appropriate  terminals  inside  the  body 
to  facilitate  the  use  of  fault-locating 
apparatus  without  leaving  the  vehicle; 
an  electric  panel  clock  operated  by  the 
truck  battery,  and  a  new  50-cp. 
floodlighting  unit  designed  by  the 
Carpenter  Manufacturing  Company, 
South  Boston,  in  which  the  reflector  is 
rotated,  raised  or  lowered  by  a  special 
lever  handle  with  pistol  grip  mounted 


Flood Ughk  ^’Ord^r 
t  handle  dip 
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Trouble  truck  a  model  of  convenience 

Every  tool  and  facility  in  a  handy  place  of  its  own.  Roof  floodlights  operated  from 
driver’s  seat.  Ladder  carried  on  racks  along  left  side  of  sedan-truck.  Equipment  for 
locating  faults  while  in  transit.  Electric  clock  and  writing  board  that  fits  over  steer¬ 
ing  wheel. 


above  the  driver’s  seat  inside  the  truck, 
the  reflector  being  at  the  center  front 
of  the  roof.  A  writing  board  fits  over 
the  steering  wheel  without  actuating 
the  horn  button. 

All  tools  carried  in  these  trucks  are 
mounted  on  racks,  hooks,  etc.,  on  the 
surface  of  whitewood  panels  upon 
which  the  silhouette  of  the  tool  is 
yellow-painted.  This  gives  newly  ar¬ 
rived  maintenance  men  instant  knowl¬ 
edge  of  tools  in  use  regardless  of  the 
time  of  day  and  tends  to  speed  up 
restoration  of  interrupted  service. 
Supplies  and  tools  are  fastened  in 
place  so  far  as  ])ossihle  to  avoid  dis¬ 
order  in  transit. 


Protect  Equipment 
Against  Immersion 

Protection  of  underground  trans¬ 
formers,  circuit  breakers  and  junction 
boxes  against  total  immersion  or 
damp  atmosphere  has  required  spe¬ 
cial  consideration  of  suitable  paints 
and  gaskets.  One  company’s  chemist 
has  outlined  some  requirements  as 
follows: 

“The  paint  employed  must  dry 
quickly  in  the  humid,  motionless  at¬ 
mosphere  usually  encountered  in  serv¬ 
ice,  so  it  will  have  set  before  immer¬ 
sion.  It  should  not  be  disintegrated 
by  water  or  oil;  the  latter  is  frequently 
spilled  on  the  cases.  Gases  injurious 
or  irritating  to  human  beings  should 
not  be  emitted  by  the  paint  while  it  is 
being  applied. 

“Gaskets  should  resist  water  from 
the  outside  and  oil  from  within.  They 
should  not  soften  and  deform  with 
heat.” 

So  far  this  company  reports  only 
one  paint  that  comes  anywhere  near 
meeting  the  requirements,  but  even 
that  does  not  resist  oil  and  requires 
the  use  of  a  gas  mask  when  being  ap¬ 
plied,  due  to  the  benzol  thinner.  Va¬ 
rious  kinds  of  gaskets  have  been 
employed,  but  not  with  entire  success; 
they  include  graphite  impregnated 
fibrous  material,  oil-resistant  mate¬ 
rials  and  some  of  the  newer  products 
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RELAYS  ....  PROTECTION  FOR  YOUR  SYSTEM  INVESTMENT 


HOW  You  Can  Reduce  System 


Disturbances  and  Improve  Customer 
Good  Will 


...INEXPENSIVELY 

many  system  disturbances  and  power  fail- 
.  ▼  1  ures  can  be  avoided  by  the  use  of  these 
fast,  accurate  G-E  overcurrent  and  directional 
relays.  They  are  inexpensive,  and  the  savings 
they  will  effect  make  them  an  investment 
that  quickly  pays  for  itself. 


Highly  Accurate 

t 

Exceptionally  accurate  time-current  characteristics  permit  cascading 
with  extremely  low  time  difl’erentials.  This  assures  the  fast  breaker 
tripping  that  sectionalizes  faulty  lines  and  minimizes  the  chance  of 
faults  getting  through  to  the  back-up  breaker. 

Less  accurate  relays  require  higher  time  settings,  permit  slower  tripping, 
increase  the  possibility  of  unnecessary  outages,  and  jeopardize  customer 
good  will. 

Low  Burdens 

(i-E  relays  impose  low  burdens  on  current  transformers — another 
fc-ature  which  increases  accuracy,  since  current-transformer  accuracy 
is  inversely  proportional  to  relay  burden.  All  parts  of  the  relays  arc 
accessible — ins|)cction  is  made  easy  and  maintenance  costs  are  reduced. 

Overcurrent  and  Directional-overcurrenf  Relays 

I'he  Type  lAC  relay  provides  time-delay  overcurrent  protection,  while 
the  Type  IB('  provides,  in  addition,  a  directional  feature.  Instantaneous 
tripping  elements  can  he  included  in  either  of  these  relays. 

Instantaneous  Relay 

I’he  Type  PYC  will  provide  instantaneous  tripping  for  your  present 
tivercurrent  and  directional-overcurrent  relays.  Accurate  current  in¬ 
dicators  and  attachments  for  tripping  directly  from  current  transform¬ 
ers  are  also  available.  For  details  write  the  nearest  G-E  office,  or  (General 
Electric,  Dept.  6-201,  Schenectady,  N.  Y.  Ask  for  Bulletins  GEA-1.311B, 
-86B,  and  -1997. 
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that  resist  both  oil  and  water.  The 
latter,  which  have  been  tried,  deform 
so  much  under  the  temperatures  occur¬ 
ring  that  a  tight  seal  is  difficult. 

Doubtless  many  companies  are  in¬ 
terested  in  a  practical  solution  of  these 
two  problems. 

• 


with  the  motor  horsepower,  r.p.m.  and 
pulley  size  with  which  they  are  to  be 
used  to  produce  a  150  per  cent  load 
test.  The  brakes  consist  of  ordinary 
|-in.  hemp  rope,  which  does  not  grab 
and  which  withstands  at  least  500  com¬ 
plete  tests  lasting  as  much  as  three 
hours  per  motor  to  cover  temperature 


Compact  Diagrams 
Standardized 

Unusually  condensed  but  complete 
one-line  wiring  diagrams,  measuring 
4^x6:f  in.,  are  used  to  facilitate  oj  er- 
ation,  maintenance  and  design  work 


um\ 
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4^' 


\-i^.  z 
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Samples  of  two  sheets 

The  actual  sheets  measure  4ix6J  in.  and  are  punched  at  the  top  for  holding  in  a  binder  or 
loose-leaf  reference  book,  (a)  Itepresents  standard  symbols  used;  (b)  major  electrical 
circuits  of  a  specific  station. 


Simplifies  Tests 
of  Motors 

Industrial  and  utility  organizations 
that  undertake  to  repair  refrigerator 
motors  have  doubtless  found  it  a  time- 
consuming  and  costly  task  to  test  the 
motors  before  returning  them  to  the 
users.  For  example,  if  a  new  motor 
costs  $15  to  $20,  there  is  liable  to  be 
customer  dissatisfaction  if  the  repair 
cost  of  $5  or  more  has  to  be  increased 
$2  to  cover  testing.  Still,  individual 
tests  of  motors  for  starting  torque, 
starting  current,  pull-out  torque,  power 
factor  and  operating  temperature  cost 
at  least  this  amount. 

By  an  ingenious  combination  of  fa¬ 
cilities  that  permit  one  man  to  test  six 
to  twelve  motors  a  day  the  cost  of 
such  tests  has  been  reduced  to  50  cents 
to  $1  per  motor  by  one  company. 

Essentially  the  facilities  consist  of  a 
bench  to  which  six  motors  can  be 
quickly  attached  and  fitted  with  a  pul¬ 
ley  for  rope-brake  and  torque  tests 
while  instruments  are  switched  into 
circuit  for  reading  starting  current, 
power  factor,  etc.  Two  diameters  of 
grooved  pulleys  (12  in.  and  18  in.), 
each  provided  in  two  shaft  sizes 
and  f  in.  for  12-in.  and  f  and  1  in. 
for  18-in.  pulleys),  are  available  for 
ready  attachment  to  the  motor  shafts. 
For  use  in  conjunction  with  these  pul¬ 
leys  and  their  rope  brakes  a  variety  of 
lead  weights  are  provided  and  labeled 


test.  For  the  latter  a  thermometer  is 
stuck  on  the  outside  of  the  motor  with 
putty  and  a  10  deg.  differential  as¬ 
sumed  between  it  and  the  hot  spot. 

Extending  over  the  bench  just  above 
the  pulleys  is  a  rail  on  which  travels 
a  dynamometer  with  a  rope  which  may 
be  hooked  into  any  one  of  six  equi- 
spaced  holes  in  the  pulley  rim  for 
testing  starting  torque  in  various  rotor 
positions.  Used  in  conjunction  with 
this  is  a  portable  push-button  switch 
which  energizes  the 
motors  and  simulta¬ 
neously  connects  the  in¬ 
struments  for  reading 
starting  current  and 
power  factor.  Recep¬ 
tacles  back  of  each 
motor  permit  quick 
connection  of  any  mo¬ 
tor  directly  to  the 
power  bus  for  a  heat 
run  or  indirectly  there¬ 
to  through  a  portable 
push-button  switch  and 
instruments,  including 
indicating  and  graphic 
ammeters,  wattmeter 
and  voltmeter. 


on  the  New  England  Power  Associa¬ 
tion  system.  The  originals  are  made 
up  on  9xl3-in.  tracing  cloth  sheets  by 
the  load-dispatching  department.  For¬ 
merly  reproduction  by  zinc  etching 
was  employed,  but  changes  in  the 
plates  were  too  expensive.  The  pres¬ 
ent  method  utilizes  the  so-called  photo¬ 
offset  process,  by  which  the  original 
tracing  is  photographed  to  the  final 
size  desired  and  the  contact  print 
transferred  to  a  sensitive  metal  plate 
which  is  used  in  the  printing  press. 
Changes  which  are  made  from  time  to 
time  on  the  original  tracing  are  readily 
effected  on  the  plate. 

The  standard  symbols  adopted  are 
shown,  with  a  typical  station  diagram. 
Such  drawings  are  unusually  complete 
in  detail,  although  the  engineering  de¬ 
partment  of  the  association  maintains 
full  wiring  diagrams  for  all  parts  of 
the  operated  properties.  The  minia¬ 
ture  prints  are  distributed  according 
to  local  and  staff  usage  to  about  1.'''00 
persons,  including  executives,  engi¬ 
neers,  operators  and  maintenance  men, 
classification  being  colored  by  com¬ 
panies  and  regional  groups  of  proD- 
erties. 


'  c/an^d  h  bench  ins^rumenhMcafing 

'  and  graphic  ammeverSj  waTTmerer 

r^Dynamomehr  and  volirnefer) - 


Rope  hooks  inio  any  Hernp  rope  ' 
one  of  six.  holes 


Some  features  of  motor  test  bench 
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POWER  AT  WORK  INDUSTRY 


LIGHTING  •  MOTORS  •  CONTROL  •  HEAT  •  AIR  CONDITIONING 


Saven  Maiiiteiiaiiee 
an<l  Lubrication 

K.  J.  CORFIELD 

l'fa)i  Copper  Company,  Garfield 

To  cut  motor  maintenance  and  lu¬ 
bricating  costs  and  at  the  same  time 
take  ad\  antage  of  the  features  of  anti¬ 
friction  hearings,  a  program  of  con¬ 
version  from  sleeve  to  roller  bearings 


A  .’>0-hp.  motor  with  converted 
end  bell  and  bearing 


was  started  about  six  years  ago  and 
I  has  shown  rather  remarkable  results. 
Several  features  are  involved  in  con¬ 
verting  motors  from  one  type  to  an¬ 
other.  such  as  standardization  of  end 
bells  and  caps  for  various  frames,  de¬ 
termination  of  proper  grade  and 
quantity  of  lubricant,  rigid  machining 
:  and  fitting  practice  and  proper  control 

!  of  metal  entering  into  castings. 

Due  to  the  fact  that,  up  to  this  time, 
very  little  past  experience  was  avail¬ 
able  on  emiversion  jobs,  and  that  every 
one  wa>  somewhat  skeptical  regarding 
the  {*0'<ibilities,  it  was  decided  to  ex- 
>  perinieiit  with  the  toughest  drive  avail¬ 
able.  I  his  happened  to  be  a  50-hp., 

■  ^H)-r.p,in.  motor,  belt  connected  to  an 

ore  eh  iator,  the  average  life  of  sleeve 
hearings  nn  the  driven  end  of  this  in¬ 
stallation  being  six  to  eight  weeks. 

An  end  bell  was  designed  which, 
togetlu  I  with  the  necessary  caps  and 
tastingv.  made  the  converted  motor 
appeal  ;:a  show  n.  This  motor,  had  been 
>n  ser\i(  e  about  six  weeks  when  the 
I  'Irive-piid  bearing  failed  from  what 


appeared  to  be  poor  fitting  practice,  as 
there  was  evidence  of  the  bearing  hav¬ 
ing  turned  in  its  housing.  The  whole 
assembly  was  taken  down  and  checked 
for  machine  work  and  found  in  satis¬ 
factory  condition. 

Attention  was  then  given  to  the 
quality  of  the  lubricant,  and  also  the 
quantity.  Tests  on  the  particular  lu¬ 
bricant  used  showed  a  decided  “chan¬ 
neling”  effect  at  ordinary  temperatures 
and  a  tendency  to  turn  to  oil  at  higher 
temperatures.  In  an  attempt  to  solve 
the  lubricating  problem  almost  every 
known  grease  was  tried  until  the  most 
satisfactory  one  was  found. 

Another  lesson  in  end-bell  design 
was  learned  when  two  end  bells  frac¬ 
tured  at  the  hubs,  due  to  excessive 
temperature.  These  drives  were  some¬ 
what  underrated  and  the  high  temper¬ 
atures  from  stator  and  rotor  were 


transmitted  through  the  shaft  to  the 
bearing  housings.  Rather  than  change 
these  intermittent  drives,  it  was  de¬ 
cided  to  re-enforce  the  hubs  with  rather 
heavy  ribs.  This  proved  satisfactory 
and  has  been  carried  out  in  all  de¬ 
signs. 

The  conversion  program  involved 
approximately  300  motors,  having  an 
aggregate  horsepower  of  6,000.  To 
date,  ten  bearing  failures  have  been  re¬ 
ported,  nine  of  which  were  due  to  im¬ 
proper  lubricant. 

A  large  saving  has  been  made  in 
maintenance  and  lubricating  costs. 
The  services  of  two  men  who  did  noth¬ 
ing  but  oil  motors  has  been  made 
available  for  other  work.  Instead  of 
daily  inspection  and  oil  replacement 
a  semi-annual  check-up  of  quantity  of 
grease  and  general  condition  of  motor 
is  all  that  is  required. 


Automatic  Welder  Improves  Production 
in  Fabricating  Plant 


Replacinii'  slow  and  expensive,  manual  methods  of  fabricating  oil  drums, 
the  Boyle  Manufacturing  Company,  .Alameda,  Calif.,  is  using  this  modern 
a.c.  automatic  welding  machine.  It  welds  the  longitudinal  seam  of  cylin¬ 
drical  steel  sheets  at  the  rate  of  four  a  minute,  faster  and  better  than  ever 
was  possible  under  previous  methods.  Production  has  been  increased  not 
only  because  the  automatic  machine  practically  eliminates  defective  welds 
but  also  because  its  welds  are  better  able  to  withstand  subsequent  pressing 
operations  which  establish  ribs  in  the  shaft  of  the  drum  to  insure  rigidity. 
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Bulk  Cargoes 
Handled  Quickly 


Built  especially  for  the  purpose  of 
transferring  copra  from  the  hold  of  a 
ship  to  a  freight  car  as  rapidly  and  as 
inexpensiv^ely  as  possible,  this  portable 
electric-driven  unloader  at  Encinal 
Terminal,  Oakland,  Calif,,  will  suck 
45  tons  of  copra  per  hour  out  of  the 
ship  and  blow  it  directly  into  the  car. 
Two  such  equipments,  each  with  a 
crew  of  three  men,  will  unload  a 
vessel  in  about  one-tenth  the  time  for¬ 
merly  required  by  hand-stevedoring 
methods. 

The  unloader,  mounted  on  a  heavy 
wheeled  chassis  so  that  it  may  be 
moved  along  the  dock,  consists  of  a 
150-hp.  motor-driven,  positive-pres¬ 
sure  blower,  a  hopper  with  a  5-hp. 
feeder  motor  in  the  base  to  prevent 
clogging  and  the  necessary  control 
equipment.  Power  is  provided  through 
a  three-conductor  cable  from  440-volt 
power  outlets  spaced  along  the  dock. 
The  savings  in  demurrage  and  steve¬ 
doring  costs  suggest  other  applications. 

• 

Photo-Cell  Solves 
Printing  Problem 

That  standard  electrical  equipment 
will  often  solve  industrial  problems 
efficiently  and  inexpensively  was  dem¬ 
onstrated  by  a  recent  installation  in  a 
Utah  printing  plant.  This  company 
specializes  in  high-grade  color  print¬ 
ing  and  is  justly  proud  of  its  reputa¬ 
tion  for  fine  work  and  excellent  serv¬ 
ice.  Plant  operations  occasionally 
were  interrupted  by  the  inaccuracy  of 
the  automatic  feeder  which  fed  the 
sheets  of  paper  to  the  presses,  the 
feeder  sometimes  sending  two  sheets  to 
the  press  at  one  time.  As  the  added 
thickness  of  the  extra  sheet  of  paper 
could  throw  the  register  out  of  adjust¬ 


ment  and  might  possibly  damage  the 
engravings  on  the  press,  a  delay,  with 
the  attendant  increase  in  cost  of  the 
job,  occurred  whenever  an  extra  sheet 
of  paper  got  into  the  press. 

It  was  found  that  a  photo-cell  could 
be  adjusted  to  operate  on  the  variation 
in  lighting  passing  through  one  or  two 
thicknesses  of  the  paper  used  on  the 
presses.  Consequently,  a  photo-cell 
and  relay  were  installed  so  that  the 
source  of  light  for  operating  the  cell 
was  intercepted  by  the  paper  passing 
into  the  press.  When  more  than  one 
sheet  of  paper  passes  across  the  light 
path  the  photo-electric  relay  operates 
to  stop  the  press  before  damage  can 
occur. 

• 

Mobile  Handling 
of  Heavy  Loads 

Striking  progress  has  lately  b:*en 
achieved  in  the  design  of  industrial 
electric  trucks  for  handling  heavy 
loads  in  constricted  areas  with  extreme 
flexibility.  In  the  case  illustrated,  a 
2,135-lb.  paper  roll  is  allocated  to  its 
place  in  the  stockroom  by  a  single 
operator  with  the  aid  of  a  storage- 
battery  truck  equipped  with  a  motor- 
driven  hoist  and  low-hung  steel  plat¬ 
form  with  inclined  apron,  hooked  belt 
and  single  cable  release  protecting  the 
material  from  abrasion  during  loading 
or  unloading.  Maximum  facility  in 
lowering  the  load  is  insured  by  the 
control.  The  center  of  gravity  of  the 
truck  is  so  far  to  the  left  of  the  small 
idler  wheel  under  the  load  platform 
that  it  is  impossible  for  the  outfit  to 
tip  even  when  letting  down  the  paper 
roll.  The  control  enables  the  load  to 
be  taken  on  or  released  by  slow  and 
smooth  stages. 


Electric  Heat  Speeds 
Winter  Servicing 


Servicing  operations  which  it  would 
be  almost  impossible  to  perforin 
without  electric  heat  are  done  in  a 
Cities  Service  Company’s  automobile 
service  station  in  Cleveland.  They  are 
aided  by  a  portable  air  compressor 
with  600  watts  in  strip  heaters  used 
to  blow  hot  compressed  air  through  a 
nozzle.  This  blower  is  used  for  a 
variety  of  purposes,  chief  among  them 
being  the  thawing  of  frozen  radiators, 
the  easy  draining  of  transmissions  and 
differentials  containing  heavy  greases 
and  the  loosening  of  shackles.  This 
apparatus  is  perfectly  safe  to  use  on 
automobile  motors,  as  the  hot  com¬ 
pressed  air  is  moistureless  and  dirt- 
free. 
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’’AAA”  Performance  in 
C-H  Reversing  Starters,  too 

The  same  rusxcdness  and  certainty  of 
C'H  9S86  “AAA”  Starters  is  brought  to 
other  types  of  C'H  control  through  the 
use  of  the  same  mechanism  .  .  .  Picture 
shows  Bui.  959S  Reversing  Starter, 
vertical  type.  Also  made  in  horizontal 
and  back-to-back  styles. 


C-H  9586  ''AAA"  Start«rt 
for  5  h.  p.  and  smaller  motors 


Set  down  the  specifications  for  the 
perfect  starter  .  .  .  Minimum  contact 
troubles  .  .  .  Minimum  heat  rise  .  .  . 
Protection  of  men  and  motors  . . .  No 
’false  starts”  .  .  .  Simple,  convenient 
Low  contact  resistance . . .  Low  volt¬ 
age  drop  .  .  .  Utterly  dependable  .  .  . 
Can  it  be  done?  Check  the  C-H  9586 
’AAA”  against  this  list  and  see. 

1.  Heavy  silver  twin-break  contacts  render 
oxidation  harmless.  Operate  on  severest 
inching  service  at  maximum  h.p.  Carry  rated 
current  with  less  than  half  permissible  tem¬ 
perature  rise. 

2.  Deep  non-removable  Thermoplax  con¬ 
tact-pockets  "soak-up”  arc.  No  shields  to 
misplace,  no  fragile  parts.  Contacts  easily 
renewed;  coils  are  readily  changed.  Only 
needed  tool  is  screwdriver. 

3.  Twin-break  contacts  halve  arc  voltage. 

4.  C-H  Overload  Relay  provides  absolute 
protection  .  .  .  maximum  production. 
Changes  for  current-rating  and  type  of 
motor  made  simply  by  changing  heater  coil. 

5.  Designed  to  prevent  contacts  closing  due 
to  jarring,  etc.,  until  starter  button  is  pushed. 

6.  60  fewer  parts.  No  pigtails  to  break. 
Loosening  one  screw  dismounts  entire  con¬ 
trol-panel.  All  parts  easily  accessible  and 
demountable. 

7.  Convenient  wiring  channel  between  case  and  control  panel.  All  leads 
brought  in  top  or  bottom. 

8.  Minimum  of  current-carrying  joints.  Low  contact  resistance.  Low 
voltage  drop. 

9.  Stocked  by  responsible  independent  electrical  wholesalers  everywhere. 

What  is  the  verdict?  Those  twin-break  silver-shod  contacts, 
that  structure  based  on  heavy  duty  steel  mill  control  design — 
these  are  the  reasons  for  C-H  9586  ”AAA”  standardization  in  so 
many  plants,  typical  reasons  for  C-H  Motor  Control  Leadership. 
CUTLER-HAMMER,  Inc.,  Pioneer  Manufacturers  oj  Electric  Con¬ 
trol  Apparatus,  1285  St.  Paul  Ave.,  Milwaukee,  Wis. 


CUTLER  klAMMER  CONTROL 


St&rtSf  Stops,  Regulates^  Protects  Industry's  Motors 
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Vacuum  (^Jeaiier  Cord 
Given  Winding  Test 

By  C.  E.  ROGER 

The  Hoover  Company, 

North  Canton,  Ohio 

(lords  for  vacuum  cleaners  are  sub¬ 
jected  to  deterioration  from  many 
windings  on  and  off  the  hooks  on  the 
handle.  A  cord-winding  apparatus  is 
designed  to  wind  and  unwind  a  num- 


C^ordM  tested  under  current  and 
under  tension 

A. — Sections  of  handle  on  w’hlch  cords  are 
wound  and  unwound  by  the  apparatus ;  B. — 
steel  blfK-ks  apply  tension  :  C. — lamps  sup¬ 
ply  load  equivaient  to  cleaner. 


her  of  lengths  of  cord  on  handle  sec¬ 
tions  in  much  the  same  manner  as  cord 
is  wound  on  a  cleaner  handle  during 
normal  use.  Sections  of  handles  upon 
which  the  cord  is  repeatedly  wound  are 
built  intt)  the  machine.  Each  cord  is 
wound  and  unwound  under  a  small 
tension  (approximately  the  same  as 
applied  in  normal  service)  which  is 
supplied  by  steel  blocks.  During  the 
test  each  section  of  cord  conducts  elec¬ 
trical  energy  (approximately  the  same 
as  that  required  by  a  Hottver  cleaner) 
to  lamps  mounted  on  a  shelf  near  the 
driving  motor. 

Electric  clocks  are  connected  to  each 


circuit  which  record  the  time  of  oper¬ 
ation  until  a  conductor  fails  by  break¬ 
ing,  thereby  stopping  the  clock.  With 
knowledge  of  the  time  and  cycles  of 
operation  for  any  time  unit  the  wind¬ 
ing  cycles  may  be  computed  for  any 
cord  under  test.  This  test  subjects  the 
conductors  and  insulation  to  fatigue 
and  abuse  and  permits  valuable  com¬ 
parisons  of  different  lots  and  makes  of 
cord. 


Range  Charts  for 
T  ransformer  Loading 

By  K.  L.  PARTRIDGE 

Distribution  Department, 

Hartford  Electric  Light  Company 

A  chart  which  has  proved  useful  and 
reliably  accurate  has  been  devised  to 
indicate  requisite  transformer  capacity 
on  circuits  carrying  ranges.  In  estab¬ 
lishing  it  the  ordinary  base  load  per 
customer  was  assumed  as  400  watts  to 
cover  all  but  ranges  and  water  heaters. 
This,  taking  into  account  diversity  and 
a  maximum  loading  of  140  per  cent 
permitted  on  transformers,  fixes  the 
base  line  marked  “zero  ranges”  on  the 
chart. 

Demand  produced  by  the  connected 
ranges  was  then  computed  from  such 
data  as  have  appeared  in  reported 
range  load  surveys  (e.g.,  Winnipeg 
and  Spokane).  Again,  these  data  take 
diversity  into  account,  as  shown  by 
the  progressively  closer  spacing  of  the 
oblique  lines  as  ranges  up  to  20  are 
added.  Field  load  checks  have  shown 


Moments  used  to  check  load  division  on 
secondary  network 


Inc/icafes  had 
division  points 


close  agreement  between  the  actual 
and  calculated  loads. 

In  dealing  with  interconnected  sec¬ 
ondaries  like  the  example  in  the  illus¬ 
tration  a  further  step  is  necessary  to 
assure  proper  location  of  transformers 
from  the  standpoint  of  capacity  and 
regulation.  Numbers  of  customers  and 
of  ranges  at  each  service  tap  are  en¬ 
tered  on  a  span  sketch  of  the  seroti- 
dary. 

The  loads  are  then  figured  as  mo¬ 
ments  (load  times  spans)  either  side 
of  each  transformer  and  load  divi¬ 
sion  points  thus  found  at  places  of 
equal  total  moments.  If  these  desired 
equalities  are  not  well  met  at  points 
assumed  to  be  the  load  boundaries  of 
the  respective  transformers  it  is  a  sim¬ 
ple  matter  of  cut  and  try  to  determine 
whether  to  choose  a  better  location  for 
them  or  a  better  proportioning  of  their 
sizes. 

All  this  is  merely  extra  precau¬ 
tion  as  far  as  wire  sizes  are  concerned, 
because  Hartford  has  found  little  oc¬ 
casion  to  increase  the  wire  sizes  be¬ 
cause  of  range  additions,  the  change 
from  2,400  to  4,800  volts  having  pro¬ 
vided  a  margin  of  capacity  which  ha^ 
not  been  absorbed. 


Transformer  size  indicated  by  the 
number  of  eustomers  and  ranges 
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Hemingray  Glass  Insulators  are 
unaffected  by  sudden  or  seasonal 
temperature  changes 

9  If  the  temperature  drops,  you  can  protect  your  motor 
car  by  putting  an  anti-freeze  solution  into  the  radiator. 
But  insulators  must  be  made  of  a  material  that  in  itself 
withstands  the  shock  and  strain  of  severe  temperature 
changes.  You  get  this  advantage  when  you  rely  on  im¬ 
proved,  tougher  Hemingray  Glass.  Hemingray  Insulators 
are  homogeneous  in  character  with  only  one  coefficient 
of  expansion.  No  aging  or  deterioration.  Clear  and  flaw¬ 
less  for  easy  inspection.  All  surfaces  are  impervious  to 
moisture.  A  variety  of  styles  indight  green  and  golden 
brown  is  constantly  available.  Ratings  up  to  15,000  volts. 
Write  us  about  your  insulator  requirements  for  prin.ary 
and  secondary  power  distribution.  Owens-Illinois  Glass 
Company  .  .  .  Hemingray  Division  .  .  .  Muncie,  Indiana. 


HEH9IN©RAY 


IIMSULATOR 
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Low-Cost,  Flexibility 
Feature  Substation 

In  supplying  440-volt  power  for 
plant  operations  at  the  new  plant  of 
the  Santa  Cruz  Portland  Cement  Com¬ 
pany  at  Alameda,  Calif.,  primary 
power  is  received  via  a  lead-covered 
cable  terminating  at  the  plant  substa¬ 
tion.  This  substation  consists  of  three 
single-phase  transformers  set  upon  a 
concrete  foundation  which  has  a  1-ft. 
gutter  running  longitudinally  along 
the  base  of  the  primary  side  of  the 
transformers. 

In  this  gutter  connections  to  the  pri¬ 
maries  are  made  in  lead-covered  cable 
and  the  leads  carried  up  through  con¬ 
crete  pedestals  to  the  transformer  ter¬ 
minals  where  wiped  joints  are  installed. 
Making  the  primary  connections  in 
the  manner  described  eliminated  the 
need  for  any  bus  structure  and  insures 
trouble-free  service  barring  cable 
breakdown. 

Secondaries  are  brought  out  under¬ 
ground  in  individual  lead-covered 
cables  to  a  j  unction  box  located  on  one 
of  the  plant  buildings  where  secondary 
connections  are  made.  In  case  of 
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Two  jets  in  head  of  condenser 

To  wash  the  condenser,  the  operator  turns  on  the  jets  and 
by  means  of  the  handles  shown  swings  them  in  a  half 
circle  over  the  face  of  the  tube  sheet.  This  is  done  fre¬ 
quently  enough  to  prevent  large  accumulations  in  the 
tubes  and  while  the  condenser  is  in  operation. 


Inlet 


Front  End 


Condensers  Washed; 
Removes  Oily  Wastes 

By  R.  A.  PARIS 

Superintendent 

Mountain  States  Power  Company, 
Casper,  Wyo. 


Station  quickly  become  coated  with  it. 
The  greasy  deposit  in  the  tubes  is  soft 
and  easily  removable,  but  it  accumu¬ 
lates  rapidly  and  must  frequently  be 
removed  for  efficient  operation  of  the 
plant. 


transformer  failure,  the  connections  in 
the  junction  box  quickly  can  be  re- 


Upstream  a  short  distance  from 
where  the  Casper  station  of  the  Moun- 


The  condenser  is  of  the  double-pass  hori¬ 
zontal  type.  Three  multiple  water  jets  were 


set  into  it,  in  the  inlet  and  outlet  chambers 
and  in  the  back.  The  back  plate  of  the 
condenser  is  drilled  at  its  center  for  the 
admission  of  a  water  pipe  which  is  carried 
through  in  a  packed  joint  and  is  rotatable. 
By  means  of  an  elbow  connection  the  water 
pipe  is  continued  parallel  to  the  plane  of 
the  condenser  tube  sheet.  The  pipe  is 
capped  at  the  end,  but  along  that  part  of 
its  length  parallel  to  the  tube  sheet  are 
drilled  a  number  of  holes  facing  the  sheet. 
The  effect  is  then  that  when  the  water  pipe 
is  turned  externally  the  series  of  water  jets 
plays  over  the  face  of  the  condenser  tube 
sheet.  The  jets,  being  at  considerably 
higher  pressure  than  the  water  normally 
flowing  through  the  condenser,  enter  the 
tubes  and  scour  off  the  deposited  oily  slime. 

The  same  arrangement  exists  at  the  front 
of  the  condenser,  except  that  here  there  are 
two  jets,  one  in  the  intake  and  one  in  the 
discharge  chambers.  Also  these  jets  are 
slightly  off-center  because  of  the  horizontal 
dividing  wall  between  inlet  and  discharge 
and  each  jet  is  movable  through  only  a  half¬ 
circle.  As  is  to  be  expected,  the  cleaning 
action  is  better  in  the  inlet  than  in  the 
discharge  chamber  at  the  front  of  the  con¬ 
denser  and  is  better  in  the  tubes  above 
than  in  those  below  the  horizontal  diameter 
of  the  tube  sheet  at  the  back. 

Since  the  installation  of  these  jets 
in  the  condenser  the  number  of  shut¬ 
downs  for  tube  cleaning  has  been 
greatly  decreased.  Because  of  the  fact 
that  the  jets  are  naturally  more  effec¬ 
tive  at  the  ends  of  the  tubes  it  is  still 
necessary  for  the  condenser  to  be 
opened  occasionally  and  the  tubes 
cleaned  in  the  good  old-fashioned  way. 


arranged  so  that  the  bank  may  operate 
open  delta  with  the  damaged  trans¬ 
former  cut  out  of  the  circuit,  thus  pre¬ 
venting  a  complete  shutdown  of  the 
plant. 


tain  States  Power  Company  takes  its 
condensing  water  from  the  North 
Platte  River  is  a  large  oil  refinery. 
The  river  water  carries  enough  oil  so 
that  the  condenser  tubes  in  the  power 


Industrial  substation  has  concrete  gutter  in  base  of  foundation;  primary 
connections  made  in  lead-covered  cables 

Secondary  leads  are  carried  in  individual  cables  to  the  junction  box  shown  on  the 
building  (upper  right)  where  connections  are  made,  thus  providing  extra  flexibility 
for  the  installation  as  the  bank  can  easily  be  changed  to  operate  in  open  delta  in 
case  of  a  transformer  failure. 
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BF  Tk  e  newer  achievements  in 
F  stationary  as  well  as  motive 
plants  further  emphasize  Jepen- 
Jence  upon  scientifically  coordi¬ 
nate  cl  units  lor  establishment  of 
higher  performance  standards. 
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THE  SUPERHEATER  COMPANY 


THE  AIR  PREHEATER  CORPORATION 


60  East  42nd  Str««t.  New  York 
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APPLIANCES,  LIGHTING  AND  POWER  •  DOMESTIC  •  COMMERCIAL  •  INDUSTRIAL 


Defensive  Methods 
in  Power  Sales 

During  the  last  four  years  as  much 
as  70  per  cent  of  power  salesmen’s  time 
has  been  spent  in  hanging  onto  ex¬ 
isting  business,  according  to  sales 
managers  of  several  operating  prop¬ 
erties.  Consequently  defensive  sales 
methods  cannot  be  ignored  in  consid¬ 
ering  the  maintenance  or  expansion  of 
utility  revenues,  although  it  is  encour¬ 
aging  to  note  that  the  epidemic  of  pri¬ 
vate  plants  is  diminishing. 

To  provide  its  power  salesmen  with 
helpful  data,  one  utility  group  checked 
up  seven  private  plant  installations 
which  were  reported  to  save  money 
and  found  quite  the  reverse  situation. 
One  was  dismantled.  Another  invested 
additional  money  to  carry  the  low 
power-factor  load.  A  third  did  not  ob¬ 
tain  the  expected  economies  because 
of  incorrect  assumption  of  load  factor. 
Two  invested  considerable  additional 
capital  because  of  insufficient  reserve 
capacity.  One  was  too  far  from  utility 
lines.  The  last  insisted  on  submeter¬ 
ing  at  higher  rates  than  purchasing 
power. 


J.  S.  Hartt,  consulting  engineer,  has 
analyzed*  89  municipal  Diesel  plants 
in  Wisconsin,  concluding  that  the  av¬ 
erage  cost  of  energy  purchased  was 
substantially  lower  than  that  for  en¬ 
ergy  generated  in  the  municipal 
plants.  If  the  latter  had  been  equipped 
with  sufficient  capacity  to  give  depend¬ 
able  service  and  proper  allowance 
were  made  for  maintenance  the  aver¬ 
age  unit  cost  of  the  municipal  plants 
would  have  been  substantially  higher, 
he  declared. 

Day-by-day  logs  of  one  Diesel  for 
five  years,  obtained  by  one  utility  com¬ 
pany,  are  used  by  its  salesmen,  when¬ 
ever  customers  believe  competitive 
claims,  to  disprove  the  statement  that 
units  have  little  maintenance,  no 
breakdowns,  interruptions,  etc. 

Copies  of  engine-purchase  contracts 
are  collected  from  owners  and  fur¬ 
nished  to  utility  salesmen  so  they  will 
be  informed  on  the  nature  of  the  com¬ 
petition  they  have  to  meet. 

“Payments-out-of -savings  contracts 
are  largely  promissory  notes  based  on 
fictitious  savings  which  do  not  include 
all  costs  or  do  not  provide  adequate 


♦Electrical  World,  June  30,  1934,  page 
939. 


reserve  capacity,”  contends  the  sales 
manager  of  one  large  utility.  Usually 
the  claims  are  based  on  test  block  runs 
at  100  per  cent  load  factor  and  not 
on  actual  conditions,  he  declares.  The 
vulnerability  of  customers  to  such  con¬ 
tracts  is  due  to  the  fact  that  few  under¬ 
stand  accounting  or  are  indifferent  to 
expenses  that  should  be  on  any  bal¬ 
ance  sheet. 


Electric  Incubator 
Hatches 46,080 Chicks 

Electric  incubators  with  a  capacity 
of  52,000  eggs  which,  with  an  80  per 
cent  hatch,  produce  about  40,080  chicks 
in  30  days,  are  used  at  the  “Cook’s 
Hatchery,”  Trenton,  N.  J.  The  normal 
consumption,  according  to  G.  A.  Hess, 
power  representative  Public  Service 
Electric  &  Gas  Company,  is  0.1121 
kw.-hr.  per  month,  or  0.0243  kw.-hr. 
per  chick  hatched. 

The  incubator,  parts  of  which  are 
shown,  is  rated  at  20  amp.  at  220 
volts,  but  service  is  supplied  at  240 
volts.  Attention  is  called  to  the  air- 
conditioning  ducts,  in  which  are  water 
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Features  of  electric  incubator 

Air-i’omlitioning  ducts,  containing  water  sprays  and  electric  strip  heaters  controlled  by  thermometer  and  relays, 
coupled  with  ventilating  fans  are  mounted  near  the  ceiling  of  the  Incubator  to  maintain  proper  humidity  and  temperature. 
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Every  utility  man  realizes  the  great  load -building 


potential  of  electric  ranges  and  water  heaters.  Hotpoint's 
7935  program  provides  for  12 -month  promotion. 


Hotpoint’s  year  ’round  plan  for 

building  load  quickly  and  progressively 
is  meeting  with  enthusiastic  response 
from  utility  men  everywhere. 

This  comprehensive  program  ade¬ 
quately  meets  the  need  for  adding  profit¬ 
able  revenue  every  month.  It  covers  five 
major  activities  with  a  complete  cam¬ 
paign  for  each,  including  sales  promo¬ 
tion  and  advertising  material  specially 
designed  to  support  each  period. 

See  this  complete  and  timely  program 
with  Hotpoint’s  sales  contests,  advertis¬ 
ing,  sales  promotion  material,  sales  train¬ 
ing  and  direct  factory  sales  assistance. 
Hotpoint’s  experienced  and  capable  Dis¬ 
trict  Managers,  Range  Specialists,  Home 
Economists  and  Service  Men  are  ready 
to  help  you  in  every  way  to  increase  your 
1935  range  business. 

Spring  Campaign  now  ready 

Hotpoint’s  second  major  activity,  the 


Spring  Modernizing  Campaign,  is  now 
ready  for  release.  The  Hotpoint  District 
Representative  in  your  territory  will 
gladly  present  this  material  to  you  and 
go  over  the  whole  1935  program  for 
continuous  load  building. 

We  urge  you  to  get  in  touch  with  him 
at  once,  so  you  may  get  the  story  early. 

EDISON  GENERAL  ELECTRIC  APPLIANCE  CO.,  Inc. 
5618  W.  Taylor  Street,  Chicago 


CALROD  —Hotpoint’s  improved 

Hi-speed  Calrod  brings  a  new  high 
standard  to  electric  range  perform¬ 
ance.  It  combines  remarkable  speed 
with  amazing  durability. 


ELECTRIC  RANGES  AND 
WATER  HEATERS 


THE  TREASURE  —  One  of  Hotpoint’s  new  1935 
ranges,  with  modern  styling.  Priced  surprisingly  low. 
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The  Cost  of  Ordinary  Equipment 
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sprays  and  electric  heaters,  the  venti¬ 
lating  fans  and  the  thermometer  and 
relays  controlling  the  heaters.  The 
incubator  was  built  by  the  Smith  In¬ 
cubator  Company,  Cleveland. 


Bridge  Luncheons 
Snare  Prospects 

Initiating  a  novel  plan  to  promote 
the  sale  of  electric  ranges,  the  Los 
Angeles  Bureau  of  Power  and  Light 
has  elected  to  act  in  the  role  of  caterer 
for  bridge  luncheons  in  the  homes  of 
consumers  who  are  electric  range 
users.  Housewives  who  own  an  elec¬ 
tric  range  served  by  the  bureau  may 
repay  social  obligations  without  cost 
or  effort  through  the  new  plan.  All 
that  is  required  is  that  the  hostess  in¬ 
vite  either  seven  or  eleven  friends  to 
luncheon  on  a  day  previously  ar¬ 
ranged  for  with  the  range  sales  section 
of  the  utility.  Her  responsibility 
ceases  at  this  point. 

All  details  of  the  luncheon  are  then 
arranged  by  the  range  sales  section. 
All  of  the  necessary  bridge  tables, 
dishes,  linen,  silverware  and  food  are 
furnished.  The  menu  is  planned,  the 
meal  prepared,  served,  and  the  dishes 
washed — all  by  the  staff  of  the  Bureau 
of  Power  and  Light.  Immediately 
after  the  luncheon  a  member  of  the 
home  economics  staff  gives  a  short  talk 
on  electric  cookery  and,  a  few  days 
later,  one  of  the  bureau’s  salesmen 
makes  a  follow-up  call  on  the  hostess 
to  obtain  the  names  of  those  present. 


To  Attract  and 
Hold  Industrials 

Kerr  Atkinson  of  the  consult¬ 
ing  firm  of  Jackson  &  More¬ 
land,  says: 

Industrial  rates  must  be  based  on 
competitive  costs  of  consumer 
Kcneration  if  they  are  to  attract 
and  hold  industrial  business. 
Protection  against  risk  of  invest¬ 
ment  is  the  greatest  single  ad¬ 
vantage  of  purchased  power,  be¬ 
cause  sinking  funds  for  amortiza¬ 
tion  and  return  on  investment 
should  be  of  major  concern  to 
industrial  managements  to  avoid 
freezing  capital  in  permanent 
physical  form. 


How  to  Safeguard 
ELECTRIC  SERVICE 
in  the  Home 

Observe  these  simple  sa^ty  rules 


w. 

ij 

w 
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In  building  an  ordinary  house  to  be 
heated  by  a  less  modern  method, 
there  is  the  cost  of  cellar  exca¬ 
vations  and  masonry .  $150.00 

A  unit  heat  system  for  a  home  the 

size  of  the  Palmer  Steel  House. .  250.00 

An  ordinary  old-type  water  heater  50.00 
A  stove,  lacking  advantages  of 

electric  range .  70.00 

An  electric  refrigerator . 150.00 

An  ordinary  kitchen  sink  (with¬ 
out  a  dish  washer),  plumbing, 

tile,  etc .  90.00 

Ordinary  wooden  cabinets,  Instead 

of  modern  metal  .  90.00 

An  ordinary  electric  wiring  job 

(fixtures  not  included) .  90.00 

Gas  pipes  and  pipe  fitting .  50.00 

Total  cost  of  essential  equipment 

in  non-electric  home .  $990.00 


The  Purchase  Cost  and 
Operating  Cost 

of  Electrical  Equipment 
in  the  Palmer  Steel  House 


.\iinual 

Estimated 

Operatinj 

Cost 

at  Bureau's 
.New  Rates 


The  Electric  Cord  Manufacturers  Croup 
of  N.E.M.A.  is  distributing  this  poster, 
a  booklet  and  other  material  to  promote 
safety  in  the  use  of  domestic  appliances. 
On  the  reverse  is  a  “Home  Inspection 
report”  form.  Power  companies  are 
distributing  them. 


Aside  from  being  extremely  popular 
with  Los  Angeles  housewives,  the  plan 
is  a  sure  fire  means  of  developing  pros¬ 
pects  in  electric  cookery.  Its  cost  is 
low  in  comparison  to  the  potential  new 
load  that  each  luncheon  develops. 


Merchandising  Home 
Electrification  Idea 

Taking  advantage  of  the  model  all- 
steel,  electrically  equipped  home  con¬ 
structed  by  the  Palmer  Steel  Buildings, 
Inc.,  in  Los  Angeles,  the  Los  Angeles 
Bureau  of  Power  and  Light  prepared 
a  handsome  booklet  on  the  all-electric 
home  which  was  sent  to  its  customers. 
Stressing  both  the  safety  of  steel  con¬ 
struction  and  the  convenience  of  elec¬ 
trical  appliances,  the  presentation  has 
proved  a  powerful  sales  tool  for 
greater  domestic  electrification. 

Probably  the  most  interesting  por¬ 
tion  of  the  booklet  is  the  comparison 
in  cost  shown  in  the  accompanying 
table  between  the  conventional  and  the 
all-electric  home. 

The  figure  for  cost  of  operation  is 
carefully  estimated  for  the  Palmer 
house,  assuming  that  it  is  lived  in  by 


Equipment  Cost 

Klertric  Kitchen 

Including  electric  re¬ 
frigerator,  automatic 
electric  range,  monel 
metal  sink  with 
built-in  dish  washer, 
steel  cabinets,  auto¬ 
matic  40-gal.  electric 
water  heater,  etc., 
including  plumbing 
for  sink  and  water 

heater  .  $1,385.00 

Air  neuters 

12  kw.  of  air  heaters  215.00 
Lighting  and 
Small  Appliances 
Adequate  modern  il¬ 
lumination,  plus  radio 
and  the  usual  small 
appliances  such  as 
toaster,  waffle  Iron, 

etc . 

Wiring 

The  perfect  wiring 
job  for  the  entire 
home,  with  plenty  of 
convenience  outlets. 

(Fixtures  not  in¬ 
cluded)  .  177.50 


Cost  of  Electrical 

Equipment 

And  let  us  credit  the 
cost  of  the  wiring 
and  installation  of 
electric  range  and 
water  heater,  paid 
for  by  the  Bureau  of 
Power  and  Light,  in 
single  dwellings  and 
duplexes  on  the  Bu¬ 
reau  lines,  where 
service  is  not  under¬ 
ground  .  32.5h 

Net  Cost  of 

Electrical  Ei|uipment  $1,74-5. Oil 

•Estimated  Total  Yearly 
Cost  of  Electrlelty 

•No  other  fuel  bills  to  pay. 


the  average  family  of  three.  The  ad¬ 
ditional  cost  of  the  perfect,  all-electric 
home  is  only  $755. 

The  bureau  not  only  is  aggressively 
promoting  the  idea,  but  also  is  en¬ 
couraging  citizens  of  Los  Angeles  to 
electrify  under  the  provisions  of  the 
National  Housing  Act.  The  compila¬ 
tion  of  costs  shown  above  have  proven 
an  effective  means  of  interesting  pros¬ 
pects  in  greater  electrical  usage. 
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LETTERS 
TO  THE  EDITOR 


Ordinance-Making  More  at 
Fault  Than  Code 

To  the  Editor  of  Electrical  World: 

I  have  read  with  interest  the  inter¬ 
view  of  Earl  Whitehorne  with  Louis  H. 
Egan  on  wiring  costs  and  naturally  feel 
highly  complimented,  even  though  1  do 
not  wish  to  appear  as  the  spokesman  for 
the  insurance  interests. 

It  may,  however,  be  appropriate  to  ex¬ 
press  my  own  opinion,  and  perhaps 
frank  expression  by  all  concerned  is 
needed  in  order  to  set  the  example. 
There  are  two  main  branches  of  the 
industry — i.e.,  generating  current  and 
manufacturing  materials  for  the  use  of 
the  current — both  apparently  competi¬ 
tive  and  non-cooperative  in  so  far  as 
wiring  practice  is  concerned.  The  re¬ 
sult  of  this  inharmonious  attitude  di¬ 
vides  the  art  of  rule-  and  ordinance¬ 
making  into  two  opposing  camps;  the 
utility  group  demanding  that  rules  and 
ordinances  should  anticipate  construc¬ 
tion  methods  and  the  manufacturing 
group  working  on  the  principle  that  in¬ 
stallation  requirements  should  follow  es¬ 
tablished  practice  in  order  not  to  disrupt 
manufacturing  methods. 

From  the  viewpoint  of  an  inspector 
based  on  actual  held  experience  of  ap¬ 
proximately  35  years,  I  should  judge 
that  a  combination  of  both  methods  of 
rule-making,  so  interlocked  as  not  to 
embarrass  unnecessarily  either  group,  is 
what  we  should  strive  to  secure  in  the 
industry.  In  order  to  accomplish  the 
purpose  each  side  must  naturally  make 
some  sacrihce,  and  this  is  where  the 
shoe  pinches.  Man  is  inherently  selhsh, 
and  even  though  he  may  not  be  too  sel¬ 
hsh  as  an  individual,  when  he  becomes 
part  of  a  commercial  organization  the 
cumulative  effect  of  the  selhshness  in 
individuals  becomes  a  serious  problem 
and  altruistic  leadership  is  quickly 
smothered  in  any  individual  because  of 
economic  necessity. 

Associated  with  these  two  major 
groups  we  hnd  the  distributors,  contrac¬ 
tors  and  electrical  mechanics,  all  look¬ 
ing  through  the  glass  at  the  reverse  end 
with  the  result  that  only  their  activities 
are  in  the  held  of  view.  The  result  is 
that  we  do  not  have  a  national  code  of 
principles  and  our  rules  become  indus¬ 
trial  desideratums,  the  most  influential 
groups  securing  the  greater  considera¬ 
tion.  This  is  particularly  true  of  elec¬ 
trical  ordinances  in  which  activities  of 
certain  groups  in  a  major  organization 
are  not  content  to  see  municipal  and 
state  governments  adopt  a  universal 


code,  but  strive  to  secure  the  adoption 
by  these  municipal  and  state  govern¬ 
ments  of  only  sections  of  a  code  favor¬ 
ing  their  product  or  method. 

I  believe  that  the  latter  method  of 
procedure  and  not  the  present  code,  in¬ 
different  as  it  probably  appears,  is 
mainly  responsible  for  the  increased 
cost  of  wiring  methods.  It  is  probably 
true  that  the  National  Electrical  Code 
would  proht  by  simplihcation,  such  as 
the  co-ordination  of  rules  in  various 
articles  and  a  better  co-operation  of  the 
article  committees. 

Whether  all  commercial  groups,  no 
matter  how  closely  associated,  will  be 
able  through  their  combined  efforts  to 
co-ordinate  the  present  rules  or  make 
new  rules  that  will  be  of  truly  economic 
value  to  the  users  of  current  is  a  ques¬ 
tion,  and  until  there  can  be  arranged  a 
set-up  to  place  the  current  consumer  in 
the  pictures,  we  had  better  leave  well 
enough  alone.  The  present  code  does 
permit  of  inexpensive  wiring  systems 
and  if  universally  adopted  by  states  and 
municipalities  should  go  a  long  way 
toward  curing  the  evils  of  which  Mr. 
Egan  complains. 

Perhaps  Mr.  Egan’s  analysis  of  the 
situation  should  be  carefully  considered 
by  the  electrical  committee  and,  in  order 
to  make  a  thorough  survey  of  wiring 
practices  and  the  cost  of  each  individual 
item  in  an  electrical  installation,  should 
be  analyzed. 

It  strikes  me  that  the  “interview”  con¬ 
fuses  municipal  and  state  laws  with 
National  Electrical  Code  requirements. 
I  do  not  wish  to  infer  by  this  statement 
that  the  code  does  not  need  to  be  revised 
in  some  respects,  as  previously  men¬ 
tioned,  but  do  not  think  that  the  blame 
for  the  cost  of  expensive  wiring  sys¬ 
tems  should  be  attributed  solely  to 
present  code  requirements. 

Geo.  Welman, 

Chief  Electrical  Inspector 

Louisiana  Rating  and  Fire  Prevention 

Bureau,  New  Orleans. 


Maintenance  Information 
Wanted  from  Makers 

To  the  Editor  of  Electrical  World: 

One  phase  of  the  maintenance  prob¬ 
lem  has  given  me  considerable  concern. 
In  fact,  I  have  pressed  a  number  of 
manufacturers  quite  hard  on  this  par¬ 
ticular  point.  In  general,  they  do  not 
supply  adequate  information  for  prop¬ 
erly  taking  care  of  some  of  their  special 
equipment  after  it  has  been  installed. 
If  adequate  instructions  about  adjust¬ 
ments,  tolerances,  special  mechanisms, 
etc.,  are  not  furnished  it  is  often  diffi¬ 
cult  for  the  user  to  maintain  the  equip¬ 
ment  at  the  standard  of  performance 
demanded  of  the  utility. 

With  increasing  complexity  in  some 
directions  and  enlarging  reliance  upon 
automatic  means  of  keeping  circuits  en¬ 


ergized  with  minimum  interruption  it  is 
more  than  ever  necessary  for  manufac¬ 
turers  to  supply  more  details  about  the 
points  to  be  observed  in  the  upkeep  of 
their  devices. 

George  S.  Diehl, 

Assistant  to  Superintendent  of  Operation, 

Pennsylvania  Water  &  Power  Company, 

Baltimore,  Md. 

• 

A  Correction 

In  the  article  on  “Pole  Maintenance 
and  Purchases”  in  Electrical  World 
for  November  24  the  totals  of  Table  1 
were  incorrect  because  of  typographical 
errors  due  to  last-minute  additions.  The 
totals  should  have  been:  Southern  pine, 
594,726;  Western  cedar,  1,836,694; 
chestnut,  667,081;  other,  411,365,  with  a 
grand  total  of  3,509,896  poles. 


BOOK  REVIEWS 


Electric  Power  Metering 

By  Archer  E.  Knowiton.  Published  by 
the  McGraw-Hill  Book  Company,  330  West 
42d  Street,  New  York,  N.  Y.  333  pages, 
illustrated.  Price,  $4. 

Electric  Power  Metering  by  Professor 
Knowiton  is  a  comprehensive  compila¬ 
tion  of  engineering  informatfon  available 
on  the  subject  of  power  and  energy 
measurements.  Although  the  detailed 
analysis  of  the  methods  of  measuring 
power  with  indicating  instruments  and 
the  theory  and  use  of  instrument  trans¬ 
formers  is  a  valuable  part  of  the  book, 
the  real  contribution  will  be  found  in 
the  exhaustive  treatment  of  all  aspects 
of  polyphase  power  measurements.  The 
practical  meter  engineer  will  be  par¬ 
ticularly  interested  in  the  chapter  on  the 
verification  of  polyphase  connections  ai 
well  as  the  one  on  the  accuracy  of  re¬ 
active  metering. 

No  attempt  has  been  made  to  indicate 
the  superiority  of  any  particular  types  of 
apparatus  except  with  respect  to  its 
theoretical  limitations.  In  many  instances 
a  few  words  indicating  the  practical  dif¬ 
ficulties  which  must  be  met  in  an  attempt 
to  make  apparatus  which  will  live  up 
to  the  theoretical  expectations  would 
have  been  extremely  interesting. 

The  historical  material  incorporated 
in  the  book  is  helpful  in  getting  the  pic¬ 
ture  of  the  various  stages  in  the  devel¬ 
opment  of  the  art  of  energy  measurement 
and  the  apparatus  used.  Some  indication 
as  to  the  extent  to  which  the  particular 
apparatus  is  now  used  would  indicate 
the  value  of  the  development. 

Professor  Knowlton’s  long  experience 
as  a  teacher  is  evident  in  the  clarity  of 
his  vector  diagrams  and  the  facility  with 
which  he  discusses  the  theoretical  aspects 
of  the  apparatus  involved.  This,  together 
with  the  subject  matter,  should  make  it 
particularly  valuable  as  a  textbook. 
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photography,  advertising  ideas  and  illus¬ 
trated  industrial  publicity,  with  head¬ 
quarters  in  New  York.  Mr.  Rich  was 
called  into  Nema  from  Floherty  &  Staff 
in  1933  to  set  up  the  educational  work 
to  the  manufacturers  of  the  electrical 
industry  with  respect  to  their  relations 
under  the  National  Industrial  Recovery 
Act  and  the  basic  code  for  the  electrical 
manufacturing  industry.  He  had  pre¬ 
viously  been  active  in  connection  with 
organizing  the  NRA  work  in  the  New 
York  City  district. 


Dr.  Frank  B.  Jewett 
Awarded  Faraday  Medal 

Dr.  Frank  B.  Jewett,  president  of  tlie 
Bell  Telephone  Laboratories  and  vice- 
president  of  the  American  Telephone  & 
Telegraph  Company,  has  been  awarded 
the  Faraday  Medal  by  the  council  of  the 
Institution  of  Electrical  Engineers  of 


R.  M.  Watt  Named  Presitlent 
of  Kentucky  Utility 

Robert  M.  Watt,  formerly  executive 
vice-president  of  the  Kentucky  Utilities 
Company,  Lexington,  has  been  made 
president  of  that  company  to  succeed 
Bryant  White,  resigned.  Mr.  Watt  has 
been  with  the  company  in  various  capac- 


H.  C.  Leonard  Made  Manager 
of  Louisiana  Properties 

H.  C.  Leonard,  general  superinten¬ 
dent  of  light  and  power  of  the  El  Paso 
Electric  Company  since  1930,  has  been 
promoted  to  the  position  of  vice-presi¬ 
dent  and  general  manager  of  the  Gulf 
States  Utilities  Company,  Louisiana  divi¬ 
sion,  with  headquarters  at  Lake  Charles. 
Mr.  Leonard  joined  the  Stone  &  Webster 
organization  in  1919,  being  one  of  the 
group  of  engineers  making  an  appraisal 
of  the  Virginia  properties  at  the  time 
they  were  taken  over  by  Stone  &  Web¬ 
ster. 

Upon  completion  of  the  appraisal  Mr. 
Leonard  went  back  to  his  native  state, 
Massachusetts,  returning  later  to  the 
engineering  department  of  the  Virginia 


Hachrtth 


ities  since  its  organization  in  1913.  For 
several  years  he  was  in  charge  of  its 
power  operations  in  southeastern  Ken¬ 
tucky  with  headquarters  at  Pineville.  It 
was  in  1931  that  he  assumed  the  duties 
of  executive  vice-president. 

Following  graduation  from  the  Uni¬ 
versity  of  North  Carolina  in  1909,  he 
joined  the  engineering  staff  of  the  Com¬ 
monwealth  Edison  Company  in  Chicago. 
In  1912  he  went  to  Lexington  to  super¬ 
vise  construction  of  a  generating  station 
for  the  Kentucky  Traction  &  Terminal 
Company  and  later  rebuilt  or  modern¬ 
ized  numerous  power  plants  in  small 
towns. 


Great  Britain.  A  past-president  of  the 
American  Institute  of  Electrical  Engi¬ 
neers,  Dr.  Jewett  has  had  a  long  and  dis¬ 
tinguished  career  as  an  electrical  engineer. 

A  native  of  Pasadena.  Calif.,  and  a 
graduate  of  the  Throop  Polytechnic  Insti¬ 
tute  (now  the  California  Institute  of  Tech¬ 
nology),  he  studied  at  the  University  of 
Chicago,  where  he  received  the  degree  of 
Ph.D.  in  1902.  From  1902  to  1904  he  was 
an  instructor  in  physics  at  the  Massa¬ 
chusetts  Institute  of  Technology.  In  1904 
he  joined  the  staff  of  the  American  Tele¬ 
phone  &  Telegraph  Company,  taking 
charge  of  the  engineering  research  work. 
From  1908  to  1912  Dr.  Jewett  was  trans¬ 
mission  and  protection  engineer.  In  1912 
he  became  assistant  chief  engineer  of  the 
Western  Electric  Company  and  in  1916 
chief  engineer,  having  charge  of  the 
research  laboratories  and  all  engineering 
in  connection  with  Western  Electric  manu¬ 
facturing.  Six  years  later  he  was  ap¬ 
pointed  vice-president  of  the  Western 
Electric  Company.  He  has  been  president 
of  the  Bell  Telephone  Laboratories  since 
Electric  &  Power  Company  at  Norfolk.  1925. 

In  1927  he  became  head  of  that  depart¬ 
ment,  and  in  1930  he  was  transferred  to 
Richmond,  in  charge  of  the  electrical  de¬ 
partment,  remaining  there  until  trans¬ 
ferred  to  El  Paso. 

,  Born  in  Worcester,  Mr.  Leonard  was  ►  Walter  Ayers  has  been  appointed 
graduated  from  the  Worcester  Polytech-  sales  manager  of  Electromaster,  Inc., 
nic  Institute  and  following  graduation  Detroit.  Announcement  of  his  promo- 
became  identified  with  the  General  Elec-  tion  from  the  executive  sales  staff  to 
trie  Company.  supervision  of  the  field  force  was  made 


II.  I.ettoard 


►  James  T.  Holmes,  chief  engineer  of 
the  Frink  Corporation  for  the  past 
twenty  years,  has  resigned. 
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by  Gerald  Hulett,  vice-president  of  the  assistant  manager,  has  been  promoted 
company.  For  several  years  Mr.  Ayers  to  the  position  of  general  manager  and 

has  been  contacting  public  utility  Charles  P.  Golding  has  been  advanced 

executives  for  Electromaster.  from  general  sales  manager  to  assis¬ 

tant  manager.  William  F.  Rooney, 
illuminating  engineer,  has  been  appointed 
general  sales  manager. 

►  S.  V.  Travis  has  been  appointed  man¬ 
ager  of  the  generator  and  converter  di¬ 
vision  of  the  central  station  department 
of  the  General  Electric  Company  to  suc¬ 
ceed  the  late  G.  F.  Brown.  Mr.  Travis 
has  been  connected  with  the  General 
Electric  organization  since  1911. 

►  E.  E.  Brazier,  manager  of  the  Gen¬ 
eral  Electric  Supply  Corporation  at 
Denver,  Colo.,  has  been  elected  president 
of  the  Electrical  League  of  Colorado. 

►  Harold  Hobson  has  been  appointed 
general  manager  of  the  British  Central 
Electricity  Board  to  succeed  Sir  Archi¬ 
bald  Page,  who  was  appointed  chairman 
of  the  board  at  the  beginning  of  the 
year.  For  the  past  seven  years  Mr.  Hob¬ 
son  has  been  commercial  manager  of 
the  board  and  previously  joint  manager 
of  the  County  of  London  Electricity 
Supply  Company.  Prior  to  that  ap¬ 
pointment  he  had  spent  ten  years  with 
Merz  &  McLellan,  consulting  engineers. 

DoukIuh  i>ow  ►  A.  J.  Sarre,  for  the  past  ten  years  in 

direct  charge  of  the  industrial  relations 
and  in  public  utilities  and  is  widely  department  of  New  Orleans  Public  Serv- 
acquainted.  His  experience  and  talents  announces  a  new  service  to 

will  be  invaluable  in  the  development  of  commercial  and  industrial  interests, 

an  issue  of  such  potential  importance  to  under  his  direct  supervision  and  man- 

the  electrical  industry.  agement  through  Personal  Service  Bu- 

After  graduation  from  the  University  reau.  Inc.,  with  headquarters  in  New 

of  Michigan  in  1922,  Mr.  Dow  spent  four  Orleans.  Mr.  Sarre  has  been  active  on 

years  with  the  General  Electric  Company,  various  committees  of  the  National  Elec- 

where  he  took  the  test  and  factory  train-  ^*^*c  Light  Association,  American  Gas 

ing  courses,  and  later  served  on  the  factory  Association  and  American  Transit  Asso- 

staff.  He  then  joined  the  staff  of  the  ciation. 

Delroit  Edison  Company,  where  he  has  p.  p  Pembleton  has  been  ap- 

ha,  experience  in  the  purchasing,  sales  ,^,^5 

manager,  electric,  for  the 

and  control  departments.  He  also  served  Service  Electric  &  Gas  Company, 

as  commissioner  of  Purchases  and  sup-  „  j  Pembleton’s  period 

plies  as  a  member  of  the  Mayor  s  Com. 

mittee  on  Efficiency  and  Economy  in  companies  dates  from  1901,  when 

Detroit.  Since  1932,  as  an  engin^r  on  started  in  the  new-business  depart- 
tlie  controller  8  staff  of  the  Detroit  Edison  |,e  was  made 

Company  he  has  had  an  unusual  oppor-  new-business  agent  and 

tiinity  to  become  experienced  in  Ml  aspects  became  assistant  to  the  vice- 

of  utility  management.  Mr.  Dow  is  a  p„sident  in  charge  of  sales.  In  1931  he 
mem  ter  o  many  c  u  s  an  societies  an  appointed  assistant  general  sales 

has  a  great  many  friends  and  acquaint-  ^  electric, 

ances  in  the  industry  to  attest  to  his  pleas¬ 
ing  personality  and  ability.  His  counsel  ►Francis  J.  Walker  has  been  appointed 

and  aid  in  the  production  of  the  National  sales  manager  of  the  Garfield  Manufac- 

Recovery  Number  of  Electrical  World  luring  Company,  Garfield,  N.  J.,  manu- 

will  be  invaluable  to  the  magazine  and  to  facturer  of  molded  composition.  Mr. 

the  industry.  Walker  has  been  for  a  number  of  years 

•  engaged  in  the  molding  industry.  He 

was  formerly  in  charge  of  sales  for  the 
►  Robert  W.  Mitchell,  for  the  past  Connecticut  Molded  Products  Company, 

four  years  general  manager  of  the  Meriden,  Conn.,  and  prior  to  that  con- 

United  Electric  Light  Company,  Spring-  nection  was  supervisor  of  sales,  molded 

field.  Mass.,  has  been  appointed  assistant  insulation  division.  Economy  Fuse  & 

to  the  president.  Leonard  J.  Presson,  Manufacturing  Company,  Chicago. 


OBITUARY 


C.  W.  Hobson 

Charles  W.  Hobson,  for  years  presi¬ 
dent  and  general  manager  of  the  South¬ 
west  General  Electric  Company,  a 
pioneer  in  the  electric  supply  jobbing 
field  and  association  work  and  an  early 
organizer  of  utility  companies,  died,  of 
a  heart  attack,  at  Dallas,  Tex.,  Janu¬ 
ary  22.  Born  in  1867  at  Savannah,  Mo., 


Douglas  Dow  Joins 
“Electrical  World”  Staff 

Douglas  Dow,  of  the  Detroit  Edison 
Company,  has  joined  the  staff  of  Electri¬ 
cal  World  to  aid  with  the  development 
and  publication  of  the  National  Recovery 
Number  of  March  30.  Mr.  Dow  has  had 
an  unusually  diversified  and  intimate  ex¬ 
perience  in  electrical  manufacturing 


he  became  treasurer  of  the  first  electric 
street  railway  in  St.  Joseph,  Mo.,  at  the 
early  age  of  21.  Foreseeing  development 
in  the  Southwest,  he  and  his  father  went 
to  Waco,  Tex.,  and  organized  the  Waco 
Street  Railway  in  1891,  of  which  he  be¬ 
came  manager.  Three  years  later,  after 
contending  with  delays  in  getting  sup¬ 
plies  and  construction  materials  from 
manufacturers,  he  conceived  the  value  of 
a  Southwestern  supply  warehouse  and 
organized  the  Waco  Electric  Supply 
Company.  In  1903  he  moved  his  head¬ 
quarters  to  Dallas,  establishing  branches 
in  Houston,  El  Paso  and  Oklahoma  City. 
His  organization  was  purchased  by  the 
General  Electric  Company  in  1912, 
when  he  was  made  executive  and  operat¬ 
ing  head  of  the  Southwest  General  Elec¬ 
tric  Company.  He  retired  in  1928. 

During  his  active  career  Mr.  Hobson, 
with  J.  F.  Strickland,  was  instrumental 
in  securing  the  first  franchise  of  the 
Dallas  Power  &  Light  Company  and 
Dallas  Street  Railway  &  Terminal  Com¬ 
pany.  He  was  chairman  of  the  board  of 
the  Dallas  Railway  Company  from  1917 
to  1926,  a  director  of  the  Texas  Electric 
Railway  interurban  lines  and  also  of  the 
National  Bank  of  Dallas.  About  1899 
he  and  a  newspaper  man  from  Houston 
wrote  the  first  ritual  of  the  “Rejuvenated 
Sons  of  Jove” — a  forerunner  of  the  elec¬ 
trical  leagues  of  this  country. 


►  Thomas  A.  Watson,  telephone  pio¬ 
neer,  died  December  13  at  Passa  grille, 
Fla.,  in  his  eighty-first  year.  Dr.  W  atson 
was  the  trusted  assistant  of  Alexander 
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Perfect  visibility — at  a  glance  you  can  easily  see  the  condition  of  the  L-M  ^^PYREX^^  glass  body  Arrest¬ 
er  without  removing  this  arrester  from  the  line.  Available  in  the  1000,  3000  and  6000  volt  sizes. 

IIHEMAVERIALCS 

SOUTH  M  I  LW  A  U  K  E  E.  Wl  S  C  O  N  S  I  N.  U.  S.  A. 


ELECTRICAL  WORLD  ♦  FEBRUARY  2,  1935 


FEELS  WHO  ORDERS  RTC.  DROP 
FORGED  HARDWARE  FOR  HIS  HI- 
LINES.  NO  TESTS  ARE  NEEDED 
WITH  UHIFORW  DROP  FORGINGS. 
YOUR  INSULATOR  MFOR.  CAN 
SUPPLY  YOU  WITH  A  ODMPinE  UNE. 
ORDER  FROM  HIM  THE  SENSIBLE  WAY- 
FROM  A  STANDARD  CATALOGUE  OF 
BTC  DROP  FORGED  HI -LINE  HDW. 

^  BREWER-TITCHENeR  CORR 

i  COQTLANO,  NEW  YORK 


Graham  Beil  before,  during  and  after  the 
invention  of  the  telephone.  He  was  a 
fellow  of  the  American  Institute  of  Elec¬ 
trical  Engineers. 

►  Frederick  H.  Wilkins,  an  executive 
of  American  and  European  telephone 
companies,  died  December  25  in  New 
York,  after  a  long  illness.  He  was  73 
years  old.  Joining  the  Western  Electric 
Company,  he  served  as  an  assistant  man¬ 
ager  for  several  years  and  in  1911  was 
appointed  its  general  manager  in  Europe. 

In  England  and  on  the  -  Continent  Mr. 
Wilkins  became  a  leader  in  his  industry 
and  later  was  elected  a  vice-president  of 
the  International  Telephone  &  Telegraph 
Company.  He  was  also  a  director  of 
other  telephone  companies  abroad  and 
of  the  Sperry  Gyroscope  Company,  Ltd. 

►  C.  V.  Cowan,  manager  of  the  Southern 
Canada  Power  Company  at  St.  Johns. 
Que.,  and  formerly  chairman  of  the  St. 
Johns  Board  of  Trade,  died  suddenly  at 
his  residence  in  that  city  November  26. 
He  was  49  years  of  age.  A  graduate  of 
McGill  University,  Mr.  Cowan  obtained 
his  early  experience  with  the  Hydro-Elec¬ 
tric  Commission  of  Ottawa,  the  Montreal 
Light,  Heat  &  Power  Consolidated  and 
with  the  Montreal  Public  Service  Com¬ 
mission.  Before  affiliating  himself  with 
the  Southern  Canada  Power  Company  in 
1916  he  spent  one  year  in  the  engineering 
department  of  the  Shawinigan  Water  & 
Power  Company. 

►  George  B.  Gallagher,  secretary  and 
trustee  of  the  Brooklyn  Citizen  and  a 
prominent  figure  for  years  in  Brooklyn 
banking  and  utility  activities,  died 
January  13.  Mr.  Gallagher  retired  from 
active  business  several  years  ago,  but 
still  maintained  some  of  his  business 
connections.  Besides  his  trusteeship 
with  the  Brooklyn  Citizen,  he  was  a  di¬ 
rector  of  the  Brooklyn  Edison  Company 
and  a  member  of  its  executive  commit¬ 
tee.  He  also  was  formerly  a  director  of 
the  Brooklyn  Rapid  Transit  Company, 
predecessor  of  the  present  Brooklyn- 
Manhattan  Transit  Corporation. 

►  Alfred  L.  Hartridge,  president  and  . 
general  manager  of  the  A.  L.  Hartridge  \ 
Company,  Inc.,  New  York,  and  vice- 
president  of  the  Stone  &  Webster  En¬ 
gineering  Corporation,  died,  of  a  heart 
attack,  on  a  Pennsylvania  passenger  | 
train  January  23  shortly  before  it 
reached  Steubenville,  Ohio.  He  was  in 
his  fiftieth  year.  Mr.  Hartridge  was  a  j 
well-known  construction  engineer.  Since 
1909  he  had  been  associated  with  the 
construction  and  engineering  unit  of 
Stone  &  Webster,  Inc.  He  supervised 
construction  operations  on  a  number  of 
power-station  projects  and  had  charge 
of  the  building  of  many  banks,  hospitals 
apartment  and  office  buildings.  Con¬ 
struction  work  with  which  he  was  asso¬ 
ciated  recently  included  the  50-8tory 
General  Electric  building  in  New  York.  | 
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O  manufacturer, 

_  however  superior  his 

**'*®*^*******^^  materials,  methods  and 

equipment,  can  consistently  and  continuously  turn  out  a  flaw¬ 
less  product.  Every  so  often  imperfections  are  bound  to  appear 
in  spite  of  the  ablest  of  men  and  the  most  accurate  of  machines. 

Crescent  recognizes  this  fact,  and  so  takes  a  further  step  to 
insure,  without  any  shadow  of  doubt,  that  the  CRESTOLOY 
PLIER  you  buy  will  be  perfect.  Every  Crestoloy  Plier  is 
individually  tested.  When  you  see  the  silver  and  blue  tag  on  a 
Crestoloy  Tool  you  know  it's  perfect . .  that  it  has  passed  three 
of  the  most  merciless  tests  any  toolmaker  ever  devised. 

And  perfection  as  you  find  it  in  Crestoloy  Pliers  will  be  a 
revelation  if  you  have  never  used  these  tools  before.  Forged 
from  Crescent’s  own  special  analysis  Crestoloy  steel,  these 
pliers  have  super-strength  . ,  yet  they  are  lighter,  thinner, 
l>etter-balanced  . .  easier  and  safer  to  use.  And,  surprising  also, 
they  cost  little,  if  any,  more  than  ordinary  tools.  Ask  your 
Supply  House  or  write  for  the  Crescent  C'.atalog. 


LONG 
NKKULE 
NOSE  PLIERS 
No.  777  6  in. 

No.  777  7  in. 


LONG  NOSE 
SIDE  CUTTING 
PLIERS 
!Su.  654  6  in. 

No.  654  7  in. 


DICK  BILL  PLIERS 


€RES€E]¥T  TOOL  €0 

.lAMESTOWX,  N.  Y. 


dia<;onal 

CUITI.NG  PLIERS 


LONG 

nose  pliers 

No.  10.33  6  in. 
No.  10.33  7  in, 


CURVED 
NEEDLE  NOSE 
PLIERS 
No.  RR8  6  in. 


HEAVY 

DIAGONAL  ^ 
CUTTING  PLIERS 


DI\<;mnaL 
CL'ITING  PLIERS 
No.  <>I2  -tin.  « 
No.  0  12  .5  in. 

No.  0  12  .VUin. 
No.  0  12  6ii. 


LINE.MEN*S 
SIDE  CUTTING 
PLIERS 

No.  19.30  6  in.  »I.7.3 
No.  1950  7  in.  2.00 

No.  19.30  Kin.  2.25 


END 

CUTTING 
NIPPERS 
No.  72  I 
No.  72 


CRESTOLOY  PLIERS 
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NEW  EQUIPMENT 


pigtails  are  integrally  attached.  These 
“Crolite”  resistors  have  a  smooth,  rock- 
hard.  black  body,  are  solid  and  uniform 
throughout,  with  a  protective  coating. 


Type  HD  Air  Circuit  Breaker 

Air  circuit  breakers,  type  HD,  for 
heavy  duty  have  been  announced  by  the 
Roller-Smith  Company,  New  York.  These 
units  have  inverted  brushes  and  secondary 
and  carbon  contacts,  all  of  which  increase 


Secondary  Network  Unit 

A  secondary  network  unit  consisting 
of  a  three-phase,  subway-type  trans¬ 
former  and  a  submersible  type,  light- 
duty  network  protector  has  been 
announced  by  the  General  Electric 


Numerals  in  Colors  for 
Multiple-Point  Recording 

Reading  of  multiple-point  instrument 
records  is  greatly  simplified  by  a  new 
system  of  numerals  in  colors  announced 
by  Leeds  &  Northrup  Company,  Phila¬ 
delphia,  Pa.  This  marking  system  can 
be  specified  on  “Micromax”  strip-chart 
recorders  for  2,  3,  4  or  6  points.  With 
each  of  the  thermocouples,  resistance 
thermometer  bulbs  or  other  primary  ele¬ 
ments  identified  on  the  chart  by  a 
numeral,  and  each  numeral  distinguished 
from  the  others  by  being  printed  in  a 
contrasting  color,  reading  of  records  is 
made  easy,  errors  are  avoided  and  time 
is  saved.  Colors  used  for  printing  the 
numerals  are:  black,  green,  red,  violet, 
yellow  and  blue. 


Roller- Smith 


their  closed  pressure  as  the  current  in¬ 
creases.  Opening  speed  and  interrupting 
capacity  are  high  because  the  moving 
arm  does  not  carry  the  heavy  brush.  Con¬ 
tact  pressure  is  adjustable  without  open¬ 
ing  the  breaker.  Before  the  tripping 
mechanism  engages  there  is  a  free  pre¬ 
liminary  movement  of  the  latch.  The  one 
shown  is  a  4,000  amp.  size.  The  series 
runs  from  5  to  10.000  amp.,  750  volts  a.c., 
600  volts  d.c.,  live  front  or  dead  front,  steel 
inclosed. 


General  Electric 


Seam  Welder 

A  seam  welder  designed  originally  to 
assemble  compression  headers  in  Gen¬ 
eral  Electric  refrigerators  has  been  an¬ 
nounced  by  the  Thomson-Gibb  Electric 
Welding  Company,  Boston,  Mass.  The 
bottom  spherical  half  of  the  header  is 
set  in  place  in  the  lower  welding  roll, 
which  is  shaped  to  hold  it  in  exact  posi¬ 
tion.  The  top  half  is  then  placed  upon 


Company.  The  unit  is  available  in  rat¬ 
ings  of  from  45  to  150  kva. 

The  75-kva.  unit  illustrated  is  70  in. 
high  and  occupies  a  floor  space  35  x  44 
in.  The  transformer  with  the  network 
protector  removed  will  pass  through  a 
manhole  opening  35  in.  in  diameter. 
The  breaker  is  equipped  with  compres¬ 
sion-type  arc  interrupters  and  an  a.c. 
solenoid-operated  trip  -  free  operating 
mechanism.  Relays  are  of  the  new 
induction-cylinder  design,  recently  de¬ 
veloped  for  use  in  network  protectors 
and  greatly  reducing  maintenance  ex¬ 
pense. 


Guth  super  indirect  lighting  unit 
of  the  Edwin  F.  Guth  Company,  St.  Louis, 
Mo.,  is  durably  built  of  porcelain  enam¬ 
eled  steel  finished  in  ivory  and  white,  with 
chromium  stem.  The  lumo-vitro  reflecting 
surfaces,  plus  the  correct  design  of  re¬ 
flector  1k)w1.  account  for  its  efficiency.  The 
one  size.  18  in.  diameter,  accommodates 
these  lamp  sizes:  300.  500,  750,  1,000  or 
1..500  watts. 

.\n  extruded  resistor  with  solid,  ho¬ 
mogeneous,  full  cross-section  conduction 
body  comprising  a  background  or  bulk 
material  of  high-resistance  value,  with  a 
greater  or  less  admixture  of  another 
resistive  material  of  lower  value  to  obtain 
desired  ohmage  in  mass  of  fixed  length 
and  diameter,  has  been  announced  by 
Henry  L.  Crowley  &  Company.  West 
Orange.  N.  J.  The  entire  cross-section 
is  uniformly  current-carrying.  The  ends 
of  the  extruded  length  are  coated  with 
metal  and  capped  with  ferrules  to  which 


Magazine-Type  Camera 

Designed  to  operate  over  a  wide  range 
of  film  speeds  and  useful  for  all  sorts  of 
oscillographic  and  chronographic  record¬ 
ing  is  the  magazine-type  camera  an¬ 
nounced  by  the  General  Radio  Company. 
Cambridge  A,  Mass.  One  of  its  most 
useful  applications,  it  is  claimed,  is  in 
obtaining  cathode-ray  oscillograms  or 
recurrent  or  transient  phenomena,  either 
as  a  continuous  or  an  intermittent  record. 

Film  speeds  may  be  adjuste<l  by 
controlling  the  voltages  applied  to  both 
motors  simultaneously.  Increasing  the 
voltage  momentarily  to  230  volts  gives  a 
speed  of  35  ft.  per  second.  Decreasing  the 
voltage  to  65  volts  gives  a  speed  ot  about 
1  ft.  per  second.  For  film  speeds  under 


ThontMon-Gibb 

the  upper  or  idler  roll  and  quickly  ad¬ 
justed  by  a  hand  toggle  work  locator. 
A  special  worm  drive  operates  the  lower 
roll  and  a  Reeves  vari-speed  pulley  con¬ 
trols  the  welding  speed  within  a  range 
of  IJ  to  4J  ft.  per  minute. 
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Better  Eleetriealiy  and  Optieaily 

through  using  Bakelite  ^Molded 


^  HEN  DESIGNING  the  new  ITELITE 
line  of  circuit  breakers  the  electri¬ 
cal  engineer  and  the  product  de¬ 
signer  had  to  agree  upon  a  material 
that  would  meet  the  technical  de¬ 
mands  of  one  and  also  the  appear¬ 
ance  demand  of  the  other.  The 
one  material  that  satisfied  both  was 
Bakelite  Molded. 

These  circuit  breakers,  made  in 
one,  two  and  three  pole  units  are 
coinj)letely  housed  in  a  two  part 
Bakelite  Molded  case.  The  rear  sec¬ 


tion,  for  mounting  the  circuit  break¬ 
ing  mechanism  is  formed  in  one 
piece  with  all  necessary  lugs,  bosses, 
channels,  recesses,  through  holes, 
and  partitions  molded  in.  The 
numerous  threaded  metal  inserts 
for  mounting  electrical  parts  and 
for  terminals  are  firmly  embedded 
in  the  molding  operation.  The  di¬ 
electric  strength  of  Bakelite  Molded 
simplified  the  insulation  pr<d>lem 
ami  provided  a  "dead  front"  for  the 
devices. 


From  an  appearance  standpoint 
the  use  of  Bakelite  Molded  was 
equally  successful.  Every  detail  of 
the  attractive  design,  including  the 
grooved  panels,  the  necessary  letter¬ 
ing  and  the  flat  lustrous  surfaces,  is 
accurately  reproduced  in  the  mold. 
No  subsequent  polishing  or  enamel¬ 
ing  is  required. 

Because  of  its  high  insulation 
value,  strength,  resistance  to  moist¬ 
ure,  heat,  cold,  oils,  and  most  chem¬ 
icals  and  fumes,  Bakelite  Molded 
has  proved  to  he  an  ideal  insulation 
material  for  electrical  devices  and 
appliances  of  many  kinds.  There  are 
several  types  of  this  material  all  of 
which  are  illustrated  and  described 
in  our  booklet  25M,  '^akelite 
Molded".  Your  request  will  bring 
a  copy  by  return  mail. 


{Left)  Three  pole  Itelite  circuit  breaker 
with  Bakelite  Molded  case.  Designer, 
llarrie  A.  Bell.  Manufacturer,  I.T.E.  Cir¬ 
cuit  Breaker  Co.,  Philadelphia, Pa.{.4bove) 
Single  pole  Itelite  Bakelite  Molded  circuit 
breakers  assembled  on  panel. 


BAKELITE  CORPORATION,  247  Park  Avenue, 
HAKKLITE  corporation  of  CANADA 
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refrigeration  division  and  provided  witli 
production  facilities  for  practically  any 
volume,  says  the  company  announcement. 


about  5  ft.  per  second  a  full  magazine 
may  be  used  and  the  camera  started  and 
stopped  as  often  as  required. 


Water  Heater  With 
Modern  Lines 


A  water  heater 
featuring  square 
corners  and  smart  V  ' 
straight  lines  to  ht  & 

into  the  modern  ■ 

electric  kitchen  has 
been  announced  by 
the  Edison  General 
Electric  Appliance  ! 

Company.  It  is  done  i 

in  white  enamel  with 

an  inclosed  black 

enameled  base  set  i  . 

back  to  provide  toe 

space.  This  model, 

the  “Vogue,”  is  ■ 

being  manufactured  ||g|Hg|||||||m||||||^ 

only  in  40-gaI.  ca-  _ 

pacity,  plain  storage  Electric  Appliance 

type.  All  Hotpoint 

features,  such  as  heavy  insulation,  Hot¬ 
point  Calrod  heating  units  and  Thermo¬ 
snap  automatic  temperature  control 
switches,  are  retained.  Single-unit  style 
or  double-unit  model  with  double-throw 
Thermosnap  control  are  available.  New 
flange  fittings  on  the  Calrod  heating 
units  make  it  possible  to  remove  them 
through  the  side  of  the  tank. 


Weatherproof,  dust-tight  type  a 
SAFETY  SWITCHES  in  Standard  sizes  from 
30  to  600  amp.  capacity  are  now  being 
supplied  by  the  Electric  Controller  &  Man¬ 
ufacturing  Company,  Cleveland,  Ohio. 
Outstanding  features  of  these  safety 
switches  are  compactness,  narrow  width, 
light  weight,  due  to  steel  inclosures  (most 
weatherproof  safety  switches  are  inclosed 
in  cast  iron),  semi-floating,  double-break 
V-blades  and  V-stationary  contacts  backed 
up  with  steel  springs  which  guarantee 
full  contact  under  heavy  pressure. 


Fiv«?-Spee(l  Push- 
Button  Controller 

Giving  the  hoist  or  crane  operator  com¬ 
plete  control  of  every  speed  point  through¬ 
out  the  operating  cycle  is  the  claim  made 
for  the  new  Shepard  selective  five-speed 


ENGINEERING  DATA 
FROM  MANUFACTURERS 

BnUetins  and  eatalort  now  aTnilable  to 
cncineen  by  manufacturers  and  associations 


The  Linde  Air  Products  Company  (New 
York)  has  issued  two  new  engineering 
booklets,  “Recommended  Practices  for 
Gas  Cutting  of  Structural  Steel”  and 
“Precautions  and  Safe  Practices”  for 
welding  and  cutting  equipment. 

How  termites  and  decay  destroy  wood 
and  can  be  controlled  by  transparent 
penetrating  creosote  is  discussed  in  15- 
page  booklet  of  Reilly  Tar  &  Chemical 
Corporation,  New  York,  affiliate  of  Repub¬ 
lic  Creosoting  Company. 

The  fourth  compilation  of  articles  de¬ 
scribing  the  construction  job  at  Boulder 
Dam  has  been  published  by  IngersoII- 
Rand,  11  Broadway,  New  York. 

Canadian  Engineering  Standards  As¬ 
sociation  (Ottawa)  has  published  speci¬ 
fication  No.  8  covering  construction  and 
tests  on  suppressing  capacitors  and  No.  18 
on  outlet  boxes.  Each  is  25  cents.  Com¬ 
ments  are  desired. 

Structural  assemblies  of  metal-clad 
units,  control  panels,  switch  houses  and 
cubicles  are  shown  in  new  Roller-Smith 
Company  (New  York)  catalogue  No.  8.  in 
24  pages. 

Specifications  for  portable  welders 
rated  300,  400  and  600  amp.  are  in  the 
Lincoln  Electric  Company  (Cleveland) 
bulletin  No.  302. 

General  Electric  Company  has  issued 
new  GEA  bulletins  giving  design  features 
and  application  data;  1137B,  indoor  a.c. 
cubicle  switchgear;  1327A,  indoor  discuii- 
necting  switches;  1585A,  high-voltage 
magnetic  switches;  1997,  instantaneous 
overcurrent  relays;  2006,  auxiliary  relays 
with  mercury  contacts;  2009,  directional 
ground  relays;  2012,  transfer  relays  for 
C.T.  tripping;  2014,  current  balance 
relays. 


Sliepard  Niles 


push-button  controller  of  the  Shepard 
Niles  Crane  &  Hoist  Corporation.  The 
five  speeds  up  and  down  are  controlled 
from  one  button.  They  are  built  in  two 
sizes,  3  bp.  and  7^  hp.,  respectively. 


Atwater  Kent  Launches 
Line  of  Refrigerators 

The  compressor  unit  of  the  new  line 
of  A.  Atwater  Kent  domestic  refriger¬ 
ators  has  reserve  capacity  double  the 
maximum  requirements  of  the  7-cu.ft. 
box.  It  will  also  be  used  in  the  4,-  5- 
and  6-ft.  boxes  which  comprise  the 
initial  line.  Cabinet  features  comprise 
an  all-porcelain  freezing  unit  located  in 
the  top  center,  affording  food  storage 
space  on  both  sides  for  tall  items;  self¬ 
sealing  chrome-plated  door  to  freezing 
unit;  automatic  defrosting;  12-point 
temperature  control  with  special  light 
duty  position;  shelves  on  inside  of  door 
for  frequently  used  small  items. 

A  large  section  of  the  32-acre  plant  at 
Philadelphia  has  been  given  over  to  the 


Metal-to-Glass  Seal 
Sturdy  and  Reliable 

Metal-to-glass  seal  employing  “Fer- 
nico”  alloy  has  been  announced  by  the 
General  Electric  Company,  which  has 
opened  up  many  possibilities  in  the  de¬ 
velopment  of  various  classes  of  vacuum 
tubes  and  other  devices  wherein  leading- 
in  wires  or  conduction  parts  must  pass 
through  gas-tight  insulating  seals  or 
themselves  form  part  of  a  gas-tight 
chamber.  The  alloy  Fernico  can  be  ma¬ 
chined,  forged,  punched,  drawn,  stamped, 
soldered,  copper-brazed  and  welded  with 
a  facility  equal  to  that  with  which  these 
operations  can  be  performed  on  a  high- 
grade  nickel-iron. 


Atwater  Kent 
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THIS  IS  A 


MICA  SPECIALTY  Thicknesses  are  held 

exactly,  holes  are  located  according  to  specifications,  profile  and  forms  are  true 
to  shape  and  size.  Modern  equipment,  long  experience,  frequent  inspections  and 
tests  at  all  stages  of  production  save  Macallen  customers  from  delays  in  assembly, 
break  downs  and  servicing  costs.  If  it  is  Mica  in  any  form,  Macallen  makes  it. 

Mica  is  not  a  substitute — there  is  no  substitute  for  Mica  as 
an  insulating  material.  Unaffected  by  heat,  moisture,  or  oil.  ^ 

TKeMACAllEN  C0*t 

1 B  MACALLEN  ST,  BOSTON, 

CHICAG  □  5B5  W Wrshinown  Blvd.  CLEVELRNl]  902  Leader  Bldg. 
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Recent  Rate  Changes 

New  York  Power  &  Light  Corporation 
has  filed  with  the  state  Public  Service 
Commission  a  petition  for  approval  of  a 
lower  and  greatly  simplified  residence 
electric  rate  which  will  effect  an  annual 
saving  of  $600,000.  The  new  rates  will 
apply  in  all  communities  served  by  tlie 
company  where  rates  of  the  counted 
room  or  service  charge  type  are  now  in 
effect.  There  will  be  one  rate  for  all 
residence  and  farm  customers  in  the 
capital  district  and  adjoining  territory 
as  follows:  75  cents  net,  including  first 
10  kw.-hr. ;  5  cents  net  for  each  of  the 
next  45  kw.-hr.;  2.8  cents  net  for  each 
of  the  next  145  kw.-hr.  and  iy2  cents 
net  for  each  additional  kilowatt-hour  of 
monthly  use.  The  company  also  an¬ 
nounced  a  “share-the-benefits”  plan 
whereby  additional  reductions  in  rates 
will  be  made  just  as  fast  as  these  new 
and  lower  rates  have  produced  increases 
in  the  average  annual  use. 


AmCreCo  Poles 

meet  1935  eoitditioits 


Indiana  General  Service  Company  and 
the  Indiana  &  Michigan  Electric  Com¬ 
pany  have  filed  new  schedules  with  the 
state  Public  Service  Commission,  reduc¬ 
ing  electric  rates  for  48,300  consumers 
in  north  central  Indiana.  Customers 
of  the  Indiana  General  Service  Company 
will  save  $34,000  a  year  and  those  of 
the  Indiana  &  Michigan  company  $71,- 
700  annually  if  the  schedules  are  ap¬ 
proved. 


Lowell  Electric  Light  Company  has 
been  ordered  by  the  Massachusetts  De¬ 
partment  of  Public  Utilities  to  reduce 
its  rates  to  commercial  and  domestic 
users  $60,000,  annually. 


¥F  business  is  to  be  inereased,  service 
must  be  made  available  to  more  pros¬ 
pects.  (liood  poles  are  one  of  the  first 
requirements. 


W  hy  AmCreCo  Poles 
Have  Maximum 
Quality 

I  Select  sonthern  yellow 
*  •  pine. 

'y  Iiieiplent  decay  avoided. 


Empire  District  Electric  Company, 
Joplin,  Mo.,  serving  approximately  75 
cities,  towns  and  communities  and  a 
large  rural  area  in  adjacent  sections  of 
Missouri,  Kansas  and  Oklahoma,  has 
announced  a  voluntary  reduction  in 
domestic  and  commercial  power  rates 
throughout  its  territory.  The  new  sched¬ 
ule,  effective  on  bills  payable  on  and 
after  April  1,  will  mean  an  annual  sav¬ 
ing  of  approximately  $90,000  to  consu¬ 
mers. 


If  pressure  for  lower  rates  is  to  be  met, 
plant  standards  must  be  kept  high  and 
annual  costs  low.  AmCreCo  poles  have 
an  enviable  record  of  long  life  and  high 
strength  which  makes  them  the  choice 
on  the  basis  of  economy  and  dependa¬ 
bility. 


Kramlng  before  tre*i- 
inent. 

I’retiervatlve  of  known 
value. 

.Adequate  siuKle  treat¬ 
ment 

Treatment  accurately 
timed  to  proper  seaaonluK. 
Full  leuKth  pressure 
treated. 

I  iKMiiialled  faeilitieH  and 
|H-rsoniiel  of  the  leadinK 
producer. 


If  sound  judgment  is  to  prevail,  reliance 
will  still  be  placed  on  demonstrated  value 
in  wood  preservatives,  rather  than  to  ex¬ 
periment  on  a  big  scale  with  “modern” 
treating  materials  and  methods. 


Northern  States  Power  Company’s 
compromise  ordinance  was  passed  hy  the 
St.  Paul  City  Council,  thus  making  pos¬ 
sible  a  reduction  in  electric  rates  in  that 
city  on  February  1.  The  compnunise 
ordinance  calls  for  an  immediate  cut  of 
$221,000  for  1935  and  $125,000  addi¬ 
tional  for  1936,  with  a  continuance  of 
payment  of  the  5  per  cent  tax  on  gross 
earnings. 


AMERICAN  CREOSOTING  COMPANY 


COLONIAL 

CREOSOTINO 

COMPANY 


Peoples  Light  Company  has  an¬ 
nounced  a  new  light  rate  to  he  in  effect 


KENTUCKY 
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PROFIT 

BY  THE  POUND 


tlXCOLN  Wltd 


Fabrieatino  crane  trolley  tide  teith  '•Hkield-Are"  welder  and 
"Fleetweld"  eleetrodei  in  plant  of  8\aw-Bor  Crane  d  HoUt 
Co..  Mrukegon.  Miek. 


.  r'"'  V4 , 


* '  '*  “ " 


•  •  •  v.yjrL  by  the  foot  or  by  the 
kilowatt  hour  when  you  weld  with  a  Shield- Arc.’* 
As  measured  by  any  of  these  units,  **Shield-Arc”  is 
guaranteed  to  produce  more  welding  per  dollar. 
Check  into  '^Shield- Arc’s” more  uniform  current,  higher 
efficiency,  high  capacity,  and  its  eight  other  features 
•  .  .  then  you’ll  learn  more  than  any  advertisement 
can  ever  tell  you  how  ^'Shield-Arc”  drops  costs  and 
raises  profits. 

^'Shield-Arc’s”  faster  welding  proved  to  one  manufac¬ 
turer  that  he  had  been  tossing  away  ^6.50  every  day 
he  used  an  old  type  welder.  Find  out  now  how 
much  a  "Shield-Arc”  can  save  you.  Ask  The  Lincoln 
Electric  Company,  Cleveland,  Ohio.  Largest  Manu¬ 
facturers  of  Arc  Welding  Equipment  in  the  World. 


Ig  LAD  "Pop,  I’ve  got  two  tickets  for  the  Follies 

f  fl  tonight.” 

LA  POP  "No,  thanks  —  take  your  girl.  I’ve  seen  my 

follies  for  today.  I  found  we  were  coupling  our 
tP  plant  water  lines,  and  with  a  Lincoln  'Shield- Arc‘ 

welder  right  on  the  production  floor,  that  could  do  the  job 
better  at  a  good  fourth  less.  Believe  me,  I  fixed  that  foolishness.”  W-96 


SHIELD-ARC"  WELDERS 
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until  a  reduction  acceptable  to  the  city 
council  can  be  agreed  upon.  The  new 
rate,  “optional  electric  residential  rate,” 
sets  a  25-kilowatt-hour  minimum  on  a 
five-room  house,  charged  at  6V^  cents  per 
kilowatt-hour;  the  second  25  at 
cents  and  2V^  cents  for  all  over  50  kilo¬ 
watt-hours.  The  old  rate  for  100  kw-hrs. 
was  14.27  and  under  the  new  $4. 

• 

Iowa  Public  Service  Company,  serving 
some  164  municipalities  and  villages  in 
Iowa,  has  announced  rate  reductions  in 
a  large  number  of  the  communities 
served,  ranging  from  7V^  per  cent  to  20 
per  cent,  depending  on  type  of  service. 

• 

Old  Dominion  Power  Company’s  re¬ 
quest  for  a  re-opening  of  the  case  in 
which  power  rates  to  coal  operators  were 
ordered  lowered,  has  been  refused  by  the 
Virginia  State  Corporation  Commission. 
• 

Potomac  Edison  Company’s  amended 
schedule  of  rates  filed  in  compliance 
with  an  order  of  the  Maryland  Public 
Service  Commission  has  been  rejected  by 
the  commission.  The  commission  order 
called  for  a  reduction  of  $325,000  (Elec¬ 
trical  World,  January  19,  page  70). 
Under  the  terms  of  the  amended  sched¬ 
ule  only  approximately  $215,000  will  be 
allocated  to  Maryland  customers  and 
$110,000  to  wholesale  and  small  power 
customers  which,  the  commission  states, 
operate  in  Virginia,  West  Virginia  and 
Pennsylvania.  The  commission  has  or¬ 
dered  the  company  to  file  amended  sched¬ 
ules  carrying  into  effect  the  full  amount 
of  $325,000  reduction  to  Maryland  cus¬ 
tomers. 


West  Penn  Power  Company  has  filed 
a  rate  schedule  with  the  state  Public 
Service  Commission  providing  for  a  re¬ 
duction  in  domestic,  commercial  and 
power  rates  totaling  approximately 
$706,000  annually. 


Crescent  Heavy  Duty  Portable  Cords  and  Cables 
Sinj^le  and  Multiple  Conductor 

are  made  of  the  highest  grade  materials  and  workmanship. 
IMPERIAL  CRESCORD  has  a  mould-cured  tire  tread  type 
of  60%  rubber  jacket  and  is  practically  impervious  to  cuts, 
abrasion,  water,  acids,  and  alkali,  and  is  very  oil  resistant. 

CRESCENT  PRODUCTS 

SIGNAL  CABLES  PARKWAY  CABLES 

CONTROL  CABLES  FLEXIBLE  CORDS 

LEAD  COVERED  WEATHERPROOF  WIRE 

VARNISHED  CAMBRIC  MAGNET  WIRE 
and  all  kinds  of  Special  Cables  to  meet  A.S.T.M., 
.\.R.A.,  all  R.R.,  Gov’t  and  Utility  Co’s  specs. 


Public  Service  Electric  &  Gas  Com¬ 
pany  submitted  a  reduction  of  $16,233,- 
560  in  the  electric  rate  base  valuation  at 
the  continued  hearing  before  the  state 
Board  of  Public  Utility  Commissioners. 
The  exhibits  showed  a  valuation  of 
$429,275,510  for  the  electric  division 
property,  compared  with  $445,509,070 
originally  claimed.  Almost  all  the  evi¬ 
dence  at  the  prolonged  hearings  has 
been  directed  at  the  rate  base  valuation. 


Ohio  Power  Company  has  announced  a 
reduction  in  power  rates  which  will  re¬ 
sult  in  an  ultimate  saving  of  $1,300,000 
a  year  to  its  185,000  consumers.  The 
reduction  will  be  progressive  for  a  one- 
year  period  with  initial  savings  effective 
with  the  March  billings.  Subsequent 
reductions  will  follow  until  March,  1936. 
by  which  time  the  kilowatt-hour  charge 
will  have  been  reduced  an  average  of 
14  per  cent. 


NEW JERSEY 


TRENTON 


Gentlemen:  Please  send  me  your  NEW  catalog 


NAME 


ADDRESS 
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Full  Loads  -  Good  Speed  -  Low 
Costs  With  Exidedronclads 


Improving  Service 
and  Safety  in  the  Home 

Service  troubles  have  long  been  recog¬ 
nized*  by  utilities  as  depending  to  a 
great  extent  on  the  wiring  in  customers’ 
homes.  Maintenance  of  appliances, 
equipment  and  wiring  is  essential  to 
proper  conditions  and  service  in  the  home. 
The  “Electrical  Cord  Manufacturers” 
group  of  N.E.M.A.  made  the  first  na¬ 
tional  attempt  to  reduce  the  amount  of 
shoddy  portable  cord  installed  in  homes 
by  featuring  the  value  of  cord  bearing 
the  Underwriters’  bracelet  at  intervals. 
Utility  executives,  manufacturers,  dealers 
are  rapidly  recognizing  the  importance 
of  the  movement  and  fostering  it  locally. 
Even  Wool  worths.  Sears  Roebuck  and 
many  department  stores  are  insisting  on 
the  approved  cord. 

Several  aids  to  promotion  of  safe  port¬ 
able  cord  are  being  given  by  the  N.E.M.A. 
cord  manufacturers,  which  can  be  used 


WITH  a  battery  of  extreme 
power,  sustained  voltage, 
ruggedness  of  construction 
and  high  electrical  efficiency,  electric 
industrial  trucks  can  render  the  re¬ 
markable  service  of  which  they  are 
really  capable.  For  it  is  power 
that  enables  the  truck  to  handle 
heavy  loads  against  grades;  sus¬ 
tained  voltage  that  enables  it  to 
keep  up  its  speed  to  the  end  of  the 
shift;  ruggedness  and  high  electrical 
efficiency  that  makes  it  economical 
to  maintain. 

Exide-Ironclads  have  the  well  bal¬ 
anced  combination  of  all  four  of 
these  desirable  characteristics.  That 
explains  in  part  why  thousands  of 


plant  executives  equip  their  electric 
industrial  trucks  with  Exide-Ironclad 
Batteries. 

We  would  like  an  opportunity  to 
tell  you  more  about  this  powerful 
long-lived,  economical  battery.  We 
want  you  to  know  for  example,  how 
the  active  material  of  its  positive 
plates  is  retained  in  tubes  of  slot¬ 
ted  rubber.  We  want  to  explain 
the  advantages  of  its  Exide-Mipor 
separators — impervious  to  heat,  vi¬ 
bration,  or  electrolyte. 

Write  us  for  booklet  "Facts.”  It 
gives  you,  in  a  few  minutes  reading, 
the  reasons  for  this  unusual  battery’s 
remarkable  performance. 


"MIPOR,"  Rsq  U.  S.  Pat.  Off. 

THE  ELECTRIC  STORAGE  BATTERY  CO. 

PHILADELPHIA 

The  W'orld’s  Largest  Manufacturers  of 
Storage  Batteries  for  Every  Purpose 

Exide  Batteries  of  Canada,  Limited, 
Toronto 


by  every  electrical,  safety  and  fire-interest 
locally.  One  is  a  booklet  on  “Safeguard¬ 
ing  the  Home.”  A  very  impressive  poster! 
portraying  hazardous  practices  is  being 
distributed  among  home  -  economics 
classes,  dealers  and  service  men.  “Home 
Electrical  Inspection  Reports”  (contain¬ 
ing  seven  questions  for  householders  to 
answer  that  bring  out  hazards  covered  in 
the  poster)  are  being  distributed  among 
school  children  and  homes  by  inspection 
and  fire  departments.  The  Ridgewood, 
N.  J.,  school  is  distributing  them  among 

•  See  Electrical  World,  page  1309,  Dt  - 
cember  24,  1927,  “Home  Servicing — Wlco.-^^e 
Duty?"  by  Ralph  W.  Diddle,  Commonwealth 
Edison  Company.  tSee  Electrical  World, 
page  68,  Feb.  2,  1935. 


CODE 


£xi6e 

IRONCLAD 

BATTERIES 

WITH  EXIDE  MIPOR  SEPARATORS 
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students.  “Electrical  Inspection  News,” 
issued  once  a  month,  indicates  timely 
information  for  newspapers  and  other 
outlets  to  the  public.  Information  from 
the  latter  is  being  incorporated  by  the 
Boston  Edison  Company  in  small  four- 
page  pamphlets  distributed  with  bills.  A 
different  assembly  of  information  goes 
out  each  month. 


Manufacturer  Protests 
Lower  Tariff  on  Meters 

K.  C.  Lanphier,  president  of  the  San- 
gamo  Electric  Company,  recently  ap¬ 
peared  before  the  federal  government’s 
committee  on  reciprocity  trade  agree¬ 
ment  in  Washington  to  request  that  the 
tariff  on  electric  meters  be  maintained. 
Mr.  Lanphier  was  among  a  group  of  in¬ 
dustrialists  who  appeared  before  the 
committee  and  denounced  proposals  of 
the  government  to  lower  tariffs  to  Swit¬ 
zerland.  He  was  in  the  peculiar  posi¬ 
tion,  he  said,  of  arguing  against  and 
for  his  own  interests  at  the  same  time, 
since  his  company  owns  the  British 
Sangamo  Company,  Ltd.,  of  London. 

“We  pay  more  than  most  English  fac¬ 
tories  do,”  he  said,  “but  the  wage  is  21 
cents  an  hour  in  London  and  69  cents 
an  hour  in  Springfield.  As  a  matter  of 
fact,  we  could  set  down  our  own  meters, 
manufactured  in  London,  at  a  less  cost 
in  New  York,  provided  the  tariff  wall 
was  removed,  than  we  could  manufacture 
them  in  Springfield.  We  could  actually 
undersell  ourselves.” 

• 

N.  Y.  C.  Housing  Committee 
to  Sponsor  Exhibition 

The  F.H.A.  Better  Housing  Committee 
of  New  York  City  will  sponsor  a  Better 
Housing  Exposition  which  will  be  held 
at  the  Port  Authority  Building,  New 
York  City,  March  25-31,  inclusive.  It  is 
said  that  this  will  be  the  largest  and 
most  comprehensive  Better  Housing 
Home  and  Building  Modernization  Expo¬ 
sition  held  in  the  United  States.  The 
committee  expects  an  attendance  of  more 
tlian  1,000,000  people. 

• 

irinj;  Device  Code 

Ai)proval  of  a  supplementary  code  for 
the  wiring  device  industry,  a  subdivision 
of  the  electrical  manufacturing  indus¬ 
try.  has  been  announced  by  the  National 
Industrial  Recovery  Board.  The  sup¬ 
plemental  code  is  devoted  mainly  to 
formulations  of  unfair  trade  practices. 


ACCESSIBLE 

for  cleaning  or  painting 

NO  matter  how  large  a  Pennsylvania 
Transformer  may  be,  each  individual 
radiator  contains  ten  tubes  only,  and  each 
tube  is  accessible  for  cleaning  or  painting. 

All  radiators  are  permanently  welded  to 
tank. 

A  complete  line  of  power  and  distribution  transformers  to 
meet  every  need.  Write 

PENNSYLVANIA  TRANSFORMER  CO. 

1701  Island  Ave.,  N.  S.,  Pittsburgh,  Pa. 


ADI  AT 


Lcimard’s  1935  Line 

Six  porcelain  and  six  lacquer-finished 
models  comprise  the  Leonard  Refriger¬ 
ator  Company’s  1935  line.  Food  storage 
capacities  range  from  10.59  cu.ft.  in  the 
porcelain  de  luxe  group  to  4.25  cu.ft.  in 
the  smallest  cabinet. 


TKilMSFOlHIIEfiS 

'DISTRIBUnON  AND  POWER 
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THE  MARK  OF  A 

FULL  Package  of  light 


Hy^rade  Sylvania 

/OCORPO  R/ATION 

SALEM  MASS 


FOR  OVER  30  YEARS  MANUFACTURERS  OF  QUALITY  LAMP  BULBS 
MAKERS  ALSO  OF  SYLVANIA  RADIO  TUBES 

BETTER  LIGHT -BETTER  SIGHT 


Best  Year  Since  1931 
Reported  by  Cutler-Hammer 

Net  shipped  sales  of  Cutler-Hammer, 
Inc.,  for  the  year  1934  totaled  $5,116,- 
098,  compared  with  $3,655,367  in  1933. 
In  1932  sales  amounted  to  $3,001,897 
and  in  1931  they  were  $5,912,792. 


Now  for  a  Power  Map 

In  its  survey  of  rates  for  electricity 
the  Federal  Power  Commission  is  inci¬ 
dentally  collecting  detailed  statements 
as  to  the  territory  served  by  each  re¬ 
porting  company.  It  is  also  asking  for 
maps  of  transmission  lines  and  of  the 
location  of  power  plants. 

There  has  long  been  a  demand  for 
maps  showing  the  service  areas  of  the 
various  companies  and  of  transmission 
systems  throughout  the  country.  The 
cost  to  a  private  agency  of  compiling 
such  maps  on  an  adequate  scale  is  pro¬ 
hibitive.  The  job  is  properly  one  for  the 
federal  government.  France  has  al¬ 
ready  pointed  the  way  with  a  magnificent 
chart  of  her  transmission  lines  on  a 
large  scale. 

The  most  persistent  inquiries  come 
from  federal  agencies,  departmental  and 
alphabetical.  Wouldn’t  it  be  admirable 
if  these  agencies  could  discover  one 
another  despite  the  maze  of  organiza¬ 
tions  and  if,  with  the  necessary  material 
in  its  possession,  the  commission  were  to 
produce  an  atlas  worthy  of  the  United 
States! 


Foreijjn  Trade  Coiiimiltee 
Formed  by  Neiiia  Division 

In  order  to  be  able  to  present  material 
leading  to  favorable  consideration  of 
electric  refrigerators  in  the  reciprocal 
trade  agreements  being  negotiated  by 
the  State  Department,  a  special  Foreign 
Trade  Committee  has  been  appointed  by 
the  chairman  of  the  Refrigeration  Divi¬ 
sion  of  the  National  Electrical  Manu¬ 
facturers  Association. 


Los  Aiifseles  Awards 
Boulder  Dam  Contracts 

Award  of  contracts  totaling  $37  1.330 
ft»r  oil  circuit  breakers  for  the  Los 
Angeles,  Calif.,  Bureau  of  Power  and 
Light  Boulder  Dam  transmission  system 
has  been  made  by  the  Municipal  Hoard 
of  Water  and  Power  Commissioners. 
(General  Electric  Company  was  given  the 
contract  to  furnish  four  special  138,000- 
volt  oil  circuit  breakers  at  the  price  of 
$120,450.  The  Kelman  Electric  &  Manu¬ 
facturing  Company  was  awarded  the  con¬ 
tract  to  furnish  sixteen  oil  circuit 
breakers  at  a  figure  of  $250,880.  The 
equipment  will  be  used  at  the  bureau  s 
receiving  stations. 
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1935  Merchandising  Contest 
Sponsored  by  E.E.I. 

To  encourage  more  aggressive  sales 
effort  on  the  part  of  all  dealers  in  elec¬ 
trical  appliances,  the  Electrical  House- 
wares  Committee  has  announced  a  Bet¬ 
ter  Merchandising  Contest  for  1935. 
There  will  be  a  total  of  $2,400  in  prizes 
with  allotment  of  $600  in  each  quarter. 
The  committee  is  a  joint  committee  of 
manufacturers  and  utility  representa¬ 
tives. 

A  first  prize  of  $100  and  a  second 
prize  of  $50  are  offered  to  the  winners 
in  each  of  three  classes  of  outlets, 
namely,  (1)  departmentalized  stores, 
(2)  other  retail  outlets,  (3)  utilities. 
There  will  also  be  five  honorable  men¬ 
tion  prizes  of  $10  in  each  class. 

The  contest  is  sponsored  by  the  Edi¬ 
son  Electric  Institute  in  conjunction  with 
the  following  appliance  manufacturers: 
General  Electric  Company,  Hamilton- 
Beach  Manufacturing  Company,  Knapp- 
Monarch  Company,  Landers,  Frary  & 
Clark,  the  Manning-Bowman  Company, 
Proctor  &  Schwartz  Electric  Company, 
Robeson  Rochester  Corporation,  the 
Silex  Company,  Waters-Genter  Com- 1 
pany,  Westinghouse  Electric  &  Manufac¬ 
turing  Company,  Swartzbaugh  Manufac¬ 
turing  Company  and  the  American 
Electrical  Heater  Company. 


Rapid  Expansion  Predicted 
for  Air  Conditioning 

The  year  1935  promises,  even  more 
than  ever,  to  be  an  air-conditioning  year, 
in  the  belief  of  Elliott  Harrington,  who 
recently  assumed  the  duties  of  direct¬ 
ing  sales  of  unified  air-conditioning  sys¬ 
tems  for  the  General  Electric  Company. 
“It  will  see  even  more  rapid  expansion,” 
he  says,  “of  air  conditioning  in  com¬ 
mercial  establishments  such  as  theaters, 
restaurants  and  shops,  in  order  to  main¬ 
tain  or  increase  patronage.  Offices  and 
apartments  will  contribute  substantially 
to  the  air-conditioning  market  in  1935. 
Railways  will  increase  the  number  of  air- 
conditioned  trains  in  operation.  Com¬ 
plete  air  conditioning  of  the  home  will 
be  extended,  and  our  temporary  home, 
the  hotel,  will  contribute  measurably  to 
this  growing  market.” 

• 

Carrier  Corporation  Gets 
$1,000,000  Loan 

The  Federal  Reserve  Bank  of  New 
York  has  granted  a  loan  of  $1,000,000 
to  the  Carrier  Corporation  of  Newark, 
N.  J.,  maker  of  air-conditioning  equip- 
®ent,  according  to  an  announcement 
made  by  J.  I.  Lyle,  president  of  the  cor¬ 
poration.  The  loan,  which  runs  for  five 
years,  was  guaranteed  by  the  Federal 
Reserve  Bank  of  New  York. 


This  Breaker  Can 
TAKE  IT 


"THIS  Pacific  oil  circuit  breaker  can  take  it.  Equipped 
■  with  expulsion  contacts,  it  is  installed  at  the  Newark 
Substation  of  the  Pacific  Gas  &  Electric  Company.  During 
1934  it  was  called  upon  to  interrupt  many  severe  short 
circuits  yet  no  maintenance  work  of  any  kind  was  done  on 
it.  A  recent  test  showed  the  oil  to  be  clear  and  as  high  in 
dielectric  strength  as  the  day  it  was  put  in  the  tanks. 

Pacific  expulsion  breakers  always  give  this  kind  of  service. 
They  are  furnished  in  standard  ratings  from  1 5,000  to 
230,000  volts. 

You  can  obtain  similar  results  by  modernizing  your  present 
Pacific  breakers  with  expulsion  contacts.  They  can  be  in¬ 
stalled  quickly,  easily,  and  economically.  Ask  our  repre¬ 
sentative  for  complete  information. 


PACIFIC  ELECTRIC  MFG.  CORP 

BAYVIEW,  SAN  FRANCISCO,  CALIF. 

DUNES  HIGHWAY,  GARY,  INDIANA 
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SALES  OPPORTUNITIES 
IN  NEW  CONSTRUCTION 


THE  NEW  YORK  CITY 
OFFICE  IS 

900  CHRYSLER  BLDG. 


MODESTO,  CALIF.  —  Modesto  Irrigation 
District  asks  bids  until  February  11  for  new 
transmission  line  from  Don  Pedro  power 
plant  to  Modesto,  comprising  second  circuit 
on  present  poles,  requiring  about  192,000  lb. 
bare  copper  cable,  5,000  suspension  insu¬ 
lators,  line  hardware,  oil  circuit  breaker  and 
accessory  equipment.  Fund  of  $60,000  has 
been  authorized. 

WINSTON-SALEM,  N.  C.  — Has  surveys 
and  plans  under  way  for  new  city-owned 
electric  light  and  power  plant,  including 
distribution  lines.  Cost  about  $200,000. 
W.  C.  Olsen,  Raleigh,  N.  C.,  is  consulting 
engineer. 

NASHVILLE,  TENN. — United  States  To¬ 
bacco  Company,  New  York,  N.  Y.,  plans 
installation  of  motors  and  controls,  con¬ 
veyors  and  other  equipment  in  new  multi¬ 
story  plant  at  Nashville,  for  which  bids  will 
soon  be  asked  on  superstructure.  Cost  about 
$200,000.  Hart,  Freeland  &  Roberts,  Inde¬ 
pendent  Life  Building,  Nashville,  are  archi- 
tccts. 

HASTINGS,  NEB.— Asks  bids  until  Feb¬ 
ruary  5  for  auxiliary  electrical  equipment 
for  city-owned  light  and  power  plant.  Black 
&  Veatch,  Mutual  Building,  Kansas  City, 
Mo.,  are  consulting  engineers. 

PHILADELPHIA,  PA.— Philadelphia 
Electric  Company  has  authorized  fund  of 
$8,800,000  for  construction  and  improve¬ 
ments  in  1935,  including  completion  of  addi¬ 
tion  to  Richmond  generating  station,  now 
under  way,  estimated  to  cost  about  $4,200,- 
000  of  gross  amount  noted,  new  transmission 
and  distributing  lines,  power  substation  ex¬ 
pansion  and  miscellaneous  work. 

COLUMBUS,  OHIO  —  Is  arranging  addi¬ 
tional  fund  for  electric  light  and  power 
plant  development,  totaling  about  $1,100,000 
for  new  generating  plant  unit,  installation 
of  10,000-kw.  turbo-generator  and  auxiliary 
equipment.  Financing  will  be  carried  out 
through  P.W.A.,  which  recently  approved 
loan  of  $320,000  for  part  of  project. 

BELLE,  W.  VA. — Civaudan-Virginia,  Inc., 
Security  Bank  &  Trust  Building,  Charleston, 
W.  Va.,  recently  organized,  plans  installation 
of  motors  and  controls,  transformers  and 
accessories,  conveyors,  etc.,  in  new  aromatic 
chemical  plant  at  Belle,  where  tract  of  land 
has  been  purchased.  Cost  close  to  $100,000. 

WASHINGTON,  D.  C.— Bureau  of  Sup¬ 
plies  and  Accounts  asks  bids  until  February 
8  for  quantity  of  electric  cable,  wire  and 
cord  for  Brooklyn,  N.  Y.,  Navy  Yard  (Sched¬ 
ule  4152) ;  at  same  time,  for  8,000  ft.  rubber- 
insulated  welding  electric  cable  for  Philadel¬ 
phia,  Pa.,  Navy  Yard  (Schedule  4188)  ;  un¬ 
til  February  12  for  one  main  distribution 
low-voltage  board  for  Washington  yard 
(Schedule  4192)  ;  until  February  15  for  six 
motor-driven  compressor  sets,  ammeters, 
voltmeters  and  spare  parts  for  Portsmouth 
and  Mare  Island  Navy  Yards  (Schedule 
4175). 

GEORGETOWN,  TEX.  —  Georgetown  Oil 
Mills,  Inc.,  plan  installation  of  motors,  con¬ 
trols,  loaders,  conveyors  and  other  equip¬ 
ment  in  connection  with  rebuilding  of 
cottonseed  oil  mill,  recently  destroyed  by  fire 
with  loss  of  about  $1()0,0()0. 

BURLINGTON,  KAN.  —  Soon  takes  bids 
for  city-owned  electric  light  and  power  plant, 
with  municipal  electrical  distribution  system. 
Fund  of  $145,000  is  being  arranged.  E.  T. 
Archer  &  Company,  New  England  Building, 
Kansas  City,  Mo.,  are  consulting  engineers. 

ARKANSAS  CITY,  ARK.— Arkansas 
Power  &  Light  Company,  Pine  Bluff,  Ark., 
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has  acquired  electric  light  and  power  plant 
at  Arkansas  City,  and  will  furnish  service  in 
future,  converting  plant  for  power  substation 
for  distribution. 

CALIFORNIA  CITY,  CALIF.  — John  A. 
Roebling’s  Sons  Company,  Trenton,  N.  J., 
plans  installation  of  heavy-duty  motors  and 
controls,  electric  hoists,  conveyors  and  other 
equipment  in  new  steel  cable  plant  at  Cali¬ 
fornia  City.  Cost  over  $200,000. 

WASHINGTON,  D.  C. — General  Purchas¬ 
ing  Officer,  Panama  Canal,  asks  bids  until 
February  13  for  five  distributing-type  trans¬ 
formers,  75,000  ft.  lamp  cord,  5,000  ft.  cop¬ 
per  cable,  parts  for  street-lighting  posts,  fuse 
plugs,  cartridge-type  fuses  and  other  elec¬ 
trical  supplies  (Schedule  3027). 

AUBURN,  N.  Y. — Is  having  plans  com¬ 
pleted  for  new  city-owned  electric  light  and 
power  plant,  with  electrical  distribution  sys¬ 
tem.  Proposed  to  arrange  bond  issue  of 
$1,500,(X)0  for  project  and  finance  without 
Federal  aid.  Bums  &  McDonnell  Engineer¬ 
ing  Company,  107  West  Linwood  Boulevard, 
Kansas  (Ility,  Mo.,  is  consulting  engineer. 

CHARLOTTE,  N.  C.  —  Larkwood  Silk 
Hosiery  Mills,  Inc.,  plan  installation  of  mo¬ 
tors  and  controls,  regulators,  conveyors  and 
other  equipment  in  new  multi-story  addition 
to  knitting  mill.  Cost  about  $300,000. 
George  N.  Rhodes,  Charlotte,  is  architect. 

LODI,  .WIS.  —  Plans  city-owned  electric 
light  and  power  plant,  using  Diesel  engine¬ 
generating  units.  Estimates  of  cost  are  be¬ 
ing  made.  Application  has  been  made  for 
permission. 

BAKERSFIELD,  CALIF.— Bakersfield 
Brewing  Company  has  authorized  construc¬ 
tion  of  new  multi  story  plant.  Cost  close  to 
SlOO.OtK)  with  equipment. 

DETROIT.  MK^H. — Murray  Corporation 
of  America.  Inc.,  plans  installation  of  heavy- 
duty  motors  and  controls,  electric  hoists, 
conveyors,  etc.,  in  new  addition  to  heavy 
metal  stamping  division  works  at  Ecorse, 
near  Detroit.  Cost  over  $1(X),(X)0. 

MACEDONIA,  IOWA — lowa-Nebraska 
Light  &  Power  Company,  Lincoln,  Neb.,  is 
considering  extensions  and  improvements  in 
electrical  distribution  system  and  service 
facilities  at  Macedonia.  Cost  reported  close 
to  $50.(XX). 

DENVER.  COLO.  —  Bureau  of  Reclama¬ 
tion  asks  bids  until  February  6  for  333-kva. 
station  type  transformer,  one  set  high  and 
low  windings  and  one  set  voltage  windings, 
etc.  (Proposal  9162-A).  Also,  until  Febm- 
ary  11,  for  one  portable  high-potential  test 
set  and  portable  dielectric  testing  equipment 
for  Boulder  power  plant,  Boulder  Canyon, 
Arizona  -  California  -  Nevada  (Specification 
655-D). 

LOUISVILLE,  KY.  —  Kentucky  Brewing 
Company  plans  new  addition,  to  be  used  pri¬ 
marily  as  a  bottling  works.  Cost  about 
$200,000,  including  equipment. 

RACHEL,  W.  VA. — Bertha  Coal  Company, 
Pittsburgh,  Pa.,  plans  installation  of  motors 
and  controls,  hoists,  conveyors,  loaders  and 
other  equipment  in  connection  with  rebuild¬ 
ing  of  coal  tipple  at  mining  properties  at 
Rachel,  recently  destroyed  by  fire.  Loss 
about  $100,000. 

L\NCHBURG,  VA.  —  Appalachian  Elec¬ 
tric  Power  Company,  Roanoke,  Va.,  has  ap¬ 
proved  plans  for  new  power  substation  on 
Fifteenth  Street,  Lynchburg.  Cost  about 
$70.600. 

IOWA  CITY,  IOWA— Iowa  City  Light  & 
Power  Company  plans  extensions  in  trans¬ 
mission  lines  in  Johnson  County. 

.  MEMPHIS.  TENN.— Plough,  Inc.,  plans 
installation  of  motors  and  controls,  convey¬ 
ors  and  other  equipment  in  new  multi-unit 
chemical  plant  to  be  built  early  in  spring, 
for  which  Arthur  L.  Nelson,  Engineers,  Inc., 
St.  James  Avenue,  Boston,  Mass.,  consult- 
ing  engineers,  have  been  engaged  to  make 
survey*  and  plans.  Cost  about  $1.(X)0.(X)0. 
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Circuit  replacements  like  this  pne  are  regular 
events  when  ordinary  insulated  wires  are  subjected 
to  severe  service.  In  fact,  they  are  so  regular  that  we 
don’t  hlame  engineers  unfamiliar  with  ROCKBES- 
TOS  wires  for  looking  on  them  as  matters  of  course. 

But  they  are  not  really  necessary.  For  ROCK- 
BESTOS  insulated  wires  withstand  heat,  oil,  mois¬ 
ture,  fumes  and  acids  indefinitely,  as  you  can  prove 
to  vour  own  satisfaction  on  a  circuit  of  your  own, 
and  when  they  are  used,  circuit  replacements  arising 
from  insulation  failure  can  be  entirely  eliminated. 

ROCKBESTOS  A.V.C.  insulation  is  felted  and  im¬ 
pregnated  asbestos  in  which  is  embedded  a  high 
dielectric  insert  of  varnished  cambric,  to  give  an 
extra  margin  of  safety  under  wet  conditions.  Also — 
and  this  is  very  important — it  is  not  just  braided  or 
wound  on  the  conductor,  but  is  processed  on  in  a 
seamless,  jointless,  felted  sheath.  It  is  positively 
moisture  resistant,  heat  proof  as  well  as  flame  proof, 
and  unaffected  by  fumes,  oils  or  greases. 

This  basic  ROCKBESTOS  method — varied  somewhat  to  meet 
specific  requirements — has  saved  thousands  of  dollars  of  ex¬ 
pense  and  thousands  of  hours  of  lost  time  which  circuit  fail¬ 
ures  would  otherwise  cause.  Make  your  next  failure  the  op¬ 
portunity  to  test  ROCKBESTOS  wire.  The  type  you  need 
will  be  found  in  our  catalog.  Send  for  a  copy.  Rockbestos 
Products  Corporation,  New  Haven,  Conn. 
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ROCKBESTOS  PRODUCTS  CORPORATION 
New  Haven,  Conn. 

I’d  like  to  know  more  about  ROCKBESTOS.  Better  send  me  your  catalog:, 

Signed  . 

Company  . 

City  .  State  • 


ELECTRICAL  WORLD  4  FEBRUARY  2.  1935 


Fatal  Accidents  Attributed 
to  Lack  of  Illumination 

In  a  report  recently  issued  the  St.  Louis 
Safety  Council  revealed  a  sharp  increase 
in  the  number  of  fatal  automobile  acci¬ 
dents  between  dusk  and  dawn,  the  ratio 
of  darkness  fatal  automobile  accidents 
having  increased  from  55  per  cent 
of  the  total  of  such  fatalities  in  1932  to 
66  per  cent  in  1934.  “Undoubtedly,”  the 
report  stated,  “reduced  illumination  has 
a  decided  effect  on  night  accidents.” 

During  1934  the  city  saved  $75,642  by 
not  using  5,053  of  the  42,065  electric 
light  standards  in  various  parts  of  the 
city,  or  approximately  12  per  cent  of 
such  equipment.  The  lighting  system 
was  installed  at  a  cost  of  $8,400,000. 
Interest  on  the  idle  equipment  last  year 
was  $30,369,  reducing  the  net  saving  to 
$45,273,  without  taking  into  considera¬ 
tion  depreciation  on  equipment  not  used. 

Mayor  Dickmann  and  Edward  E.  Wall, 
director  of  utilities,  declined  to  accept 
the  Council’s  theory  that  lack  of  street 
illumination  is  responsible  for  the  in¬ 
crease  in  automobile  accident  fatalities. 


Electrical  Wholesale  Trade 
Proposes  Amendment  to  Code 

The  electrical  wholesale  trade,  a  divi¬ 
sion  of  the  wholesaling  or  distributing 
trade,  through  its  Code  Authority,  has 
submitted  a  proposed  amendment  to  the 
National  Industrial  Recovery  Board  for 
approval.  The  proposed  amendment 
stipulates  that  it  shall  be  an  unfair  trade 
practice  for  a  member  of  the  trade  to 
grant  or  offer  to  a  customer  a  discount 
for  cash  at  a  percentage  greater  than  the 
percentage  of  discount  for  cash  received 
by  such  member  on  the  same  merchan¬ 
dise;  or  to  allow  or  offer  to  allow  extra 
discounts  for  anticipated  payment;  or 
to  allow  or  offer  to  allow  a  discount  for 
cash  on  accounts  remaining  unpaid  after 
the  tenth  of  the  calendar  month  follow¬ 
ing  date  of  shipment;  or  to  grant  or  offer 
to  grant  any  discount  for  cash  where 
payment  is  made  by  warrant,  note  or 
trade  acceptance. 


#  No  need,  no  temptation  to  use  any  but  the 
finest  timber  for  Weyerhaeuser  poles.  Weyer¬ 
haeuser,  world’s  largest  manufacturer  of  forest 
products,  can  readily  use  the  less  perfect  trees 
for  other  purposes. 

Western  Red  Cedar  stands  unsurpassed  for 
making  durable  poles.  Weyerhaeuser  offers 
you  the  finest  growth  from  huge  tracts  of 
Idaho  and  West  Coast  timber — expertly  cut, 
live-peeled,  seasoned,  treated  and  stored  in 
convenient  yards  for  your  better  service. 

Every  step  in  the  process  is  clearly  explained 
in  an  interesting  and  practical  booklet.  Your 
copy  mailed  free  on  request. 


New  Construction  in  1934 
Increased  23  per  Cent 

Construction  industries  in  the  37  East¬ 
ern  states  ended  the  year  1934  with  a 
contract  total  of  $1,543,101,300  for  all 
classes  of  construction,  according  to  the 
F.  W.  Dodge  Corporation.  This  marked 
a  gain  of  approximately  23  per  cent  over 
the  total  for  1933.  The  year  showed 
contract  gains  over  1933  in  each  of  the 
ten  general  classes  of  construction,  ex¬ 
cept  factories  and  residential  building. 
Public  utility  structures  shared  in  the 
general  advance,  the  gain  being  some¬ 
what  more  than  20  per  cent. 


POLE  AND  PILING  DIVISION 

Weyerhaeuser  Sales  Company 

Executive  Offices 

FIRST  NATIONAL  BANK  BUILDING.  SAINT  PAUL  MINNESOTA 
Branch  Offices 

Tacomm  Building  Lewiston,  P.  O.  Drawer  629 

Tacoma,  Washinston  Idaho  Newark,  New  Jersey 

ALSO  REPRESENTED  BY  WESTINGHOUSE  ELECTRIC  SUPPLY  CO. 

Detroit  Chicaso  St.  Louis 
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